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PREFACE 


\ 


Preliminary Examination of the Civil Services Examination for recruitment. to 
(i) Indian Administrative Service ; (ii) Indian Foreign Service ; (iii) Indian Police Service ; 
(iv) Indian P & T Accounts and Finance Service. Group A; (v) Indian Audit and 
Accounts Service, Group А ; (vi) Indian Customs and Central Excise Service, Group А; 
(vii) Indian Defence Accounts Service, Group А; (viii) Indian Income Tax Service, Group 
А; (ix) Indian Ordnance Factories Service, Group А (Assistant Manager—non-technical) ; 
(x) Indian Postal Service, Group A; (xi) Indian Civil Accounts Service, Group А; 
(xii) Indian Railway Traffic Service, Group A; (xiii) Indian Railway Accounts Service, 
Group А; (xiv) Indian Railway Personnel Service, Group А; (xv) Posts of Assistant 
Security Officers, Group A іп Railway Protection Force; (xvi) Military Lands and 
Cantonments Service, Group А ; (xvii) Central Information Service, Group А (Grade II) ; 
(xviii) Central Trade Service, Group A (Grade Ш); (xix) Central Secretariat Service, 
Group B (Section Officers’ Grade) ; (xx) Railway Board Secretariat Service, Group B 
(Section Officers’ Grade): (xxi) Indian Foreign Service, Group B (Section Officers’ Grade) ; 
(xxii) Armed Forces Headquarters Civil Service, Group B (Assistant Civilian Staff 
Officers’ Grade) ; (xxiii) Customs’ Appraisers’ Service, Group В; (xxiv) Delhi and Andaman 
& Nicobar Islands Civil Service, Group B; (xxv) Goa, Daman & Diu Civil Services, Gronp B; 
(xxvi) Delhi and Andaman & Nicobar Islands Police Service, Group B, (xxvii) Pondicherry 
Police Service, Group В; (xxviii) Goa, Daman and Diu Police Service, Group B and 
(xxix) Posts of Assistant Commandant, Group B in the Central Industrial Security Force, 
is held by the Union Public Service Commission at 38 centres all over India including 
the metropolitan cities such as Ahmedabad, Bangalore, Bombay, Calcutta, Delhi, Hyderabad, 
Jaipur, Lucknow, Madras and Nagpur, generally in the month of June every year. 


Гһе Civil Services Examination consists of two successive stages (i) Civil Services 
Preliminary Examination (Objective type) for the selection of candidates «for the Main 
Examination and (ii) Civil Services Main Examination (Written and Interview) for the 
selection of candidates for the various services and posts mentioned above. 


Тһе Preliminary -Examination consists of two papers of objective type. This 
‘examination is meant to serve as a screening test only ; the marks obtained in the 
Preliminary Examination by the candidates who are declared qualified for admission to 
the Main Examination are not counted for determining their final order of Merit. Only 
those candidates who are declared by the commission to have qualified in the Preliminary 
Examination in a year, are eligible for admission to the Main Examination of that year 
provided they are otherwise eligible for admission to the Main Examination. The -muain 
Examination consists of a written examination and an interview test. 


The Preliminary Examination consists of two papers: Paper I: General Studies 
and Paper И: One optional subject to be selected out of (i) Agriculture (ii) Animal 
Husbandary and Veterinary Sciences ; (iii) Botany ; (iv) Chemistry ; (v) Civil Engineering ; 
(уі) Commerce ; (vii) Economics ; (viii) Electrical Engineering ; (ix) Geography : (xi) Indian 
History ; (xii) Law ; (xiii) Mathematics ; (xiv) Mechanical Engineering ; (xv) Philosophy ; 
(xvi) Physics ; (xvii) Political Science ; (xviii) Psychology; (xix) Public Administration ; 
(xx) Sociology ; (xxi) Statistics and (xxii) Zoology. Both the papers are of objective type 
and consist of multiple choice questions only. 


The purpose of this book is to make the reader aware of what he is expected to 
know and what type of questions he might come across while appearing at the Preliminary 
Examination. I trust the questions framed in this book will help him a lot in understanding, 
learning and analysing the various concepts inyolved and at the same time prepare him 
for the Main Examination as well. An effort has been made to cover all the topics in 
detail as per prescribed syllabus for the Preliminary Examination. 


This book contains approximately 1500 objective type questions (multiple choice) 
divided into seven chapters such as: Chapter 1: Algebra (Development of Number 
Systems and Theory of Equations), Chapter II : Matrices, Chapter ШЕ: Calculus 
(Differential and Integral including Conyergency and Divergency of an Infinite Series) 
Chapter 1У : Differential Equations, Chapter V : Geometry (Two and Three Dimentional), 
Chapter VL; Vector Algebra and Chapter VII : Mechanics. 


| I am indebted to Shri S. К. Sachdeva, Editor. Competition Success Review e 
inspiring me in the preparation ,of this manuscript. I express my sincere thanks to 
Dr. Kanti Swarup, Professor of Operations Research, Tndian Institute of Public Administration 
New Delhi for going through the manuscript and making many useful suggestions. Finally. 
to ту wife Kumud, | owe many thanks for her encouragement and forbearance. Needless 
.to say, I alone must take full responsibility for the errors and shortcomings en this book. 


Suggestions, if any, for the improvement of this book will be gratefully acknowledged 
and welcomed. 
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SYLLABUS 


MATHEMATICS (Code No. 12) 


Algebra : Development of number systems, natural numbers, integers, rational numbers, 4 
real and complex numbers, division algorithm, greatest common divisor, polynomials, 
"Division algorithm, derivations, integral, rational, real and complex roots of a polynomial, 
relations between roots and Coefficients, repeated roots, elementary symmetric functions, 
numerical methods of solutions of algebraic equations, cubic and the quartic (Cardan’s 
method). 


Matrices: Addition and multiplications, elementary row and column Operations, 
rank, determinants, solutions of systems of linear equations. 


и Ч | 
Calculus : Real numbers, order completeness property, standard functions, limits 


continuity: properties of continous functions in closed intervals, ШЕШШУ, Меда 


Yalue Theorem, Taylors Theorem, maxima and minima, Application to Cilrves—tanaent 
аршы Берен: ЕНЕЈЧЕНЕВ- НЕЈИЈБЕБЕВА: dsubis HEIR. ве ағ іннен HNE 


äia НИЕ 


Difinition of a definite integral of a continuous function as the limit of а sum; 
fundamental ihesten sf ННЕВЕНЕ calculus, methods of in 


ЗВ геси саол, quadrature, 
volume and surfaces of solids of revolution. 


Partial differentiation and its applications, Double and Triple Integration, Application 


to area, Volume, centre of mass, moment of inertia ete., Simple tests of convergence of 


series of positive terms, alternating series and absolute convergence 


Differential Equations : First order, differential equations, Singular | solutions, 


geometrical interpretations 2 linear differential! equations with constant coefficients. 


Geometry : Analytical Geometry of straight lines and conics referred 
and polar coordinates ; Three dimensional geometry for planes, straight lines, 
cone. 


to cartesian 
sphere and 
Mechanics: Concept of particle, lamina, rigid body, displacement, force, mass, 
weight ; concept of scalar and vector quantities, vector algebra, combination and 
equilibrium of coplanar forces, Newton's laws of motion, limitations 
mechanies, motion of a particle in a straight line and on a plane. 


of newtonian 


1 


Algebra 


Section —A 


DEVELOPMENT OF NUMBER SYSTEMS 


1. Which one of the following is not а 
Peano's axiom for the set М of natural 
numbers : 

(a) There exists a natural number] (1 


(b) There exists an injective mapping 
:N—N. If n€ N, then 


ala) id anllad the ataasaase af si 
; 
ОГАН du RN TEA und 


nC€ K--o(n)€ К, then = a 
7. Giuseppe Frana, whose name is asso- 
ciated with te axioms for natural numbers, 


was 


(a) ^n American mathematician o 
(b) A French mathematician [] 
(с) ^ German mathematician 

(4) An Italian mathematician d 


3, Which is not а meaningful statement in 
N, the set of natural numbers 
notes the addition operation and 


nm e ind multiplication operation on N, 
then 
(а) a+0=a a EN rl 


(b) at(bt+o=(atb)+e¥ a, 5, cE N oO 

(c) at+b=b+a¥a, beN o 

(d) a. (6+с)=а. bka.cva,b,ceN O 
4. Mark the false statement : 


(а) a«;b and c«ds ac«bd 
va, b, c, d € N o 


ВЕ 


ha 


(b) ab and c<d>ac<bd 
va, b, c, de М 
(c) a<b and c<d=ac<bd 
va, b,c, АСК 
(d) None of the above statements is 


trug 


o 


Пп 


5, Which one the, following iy the а Axion, 


ШАШ 


There exists а natural number 1. 


(a) 
(b) The number | is not 9 sueeesser ^ 


of any natural number; 


(е) if KCN such that LEX, and 
n€ K--c(n)C К, then K=N 


(d) None of the above 
6. Which is a meaningful statement 7 

(а) x?+5x+6=0 has a solution in 
N, the sct of natural numbers 

(b) ха--5--0 has a solution in Z, the 
set of all integers 

(c) х*%—3х-Е2:=0 has a solution 
in М 


(d) All the statements (а), (b), (c) 
are meaningless. 


7. Mark the incorrect statement : 
(a) a(b-- c) ab --ac v.a, b, cEZ 
(b) ac=be>a=b for all a,b,cEZ 
(c) (a+b)(a--b)=a'- b va, 862 


o 
0 


a 


о 


(d) At least one of the above state- 
ments is not correct 


8. Mark the incorrect statement 
(а) x. 0—0 v x€ Z, the set of 
integers 
(b) x.J4—-1vx€Z 
(с) (7-437 — vx, VEZ 
(4) x(—)——G vx VEZ 
9. Let |а| denote the absolute value of 


a€Z,the set of integers. Then mark the in- 
correct statement 


оооо 


(à 1а| = 1-а] п 
(b lab|-—l!al 151 Пп 
‚ (бу latbl&lal--Ib[ 0 
(а) la—b| сат ibl о 


10. Which of the following is not.a prime 
number 


(а) 1 
(b) 17 
(c) 29 
(d) 37 
11. Markthe incorrect statement 


Leta, b be any two integers and d be the 
g.c.d, of a and b. Then 


(а) diaand 4| Б 

(b cla,c|b-cld 

(c) c | a, c | b and c€ N5c«d BD 

(d) c | a and c | 5>с>а о 
12. Mark the incorrect statement : 


Let Q be the set of all rational mumbers. 
Then 


(а) х+(у+2)=(х+у)т2%#»х‚ 2600 
(b) Я0Є0Озисһїһа{ x+0=x=0+x 
for all xcQ 
(с) For each хе 0, d уе О such that 
х+у=0=у+х H 
(d) (x xg) + Gg - X4) and 
ха (ха (ах) may or may 


not. be equal where хі, Х Ха 
x eo 


Harga 


oo 


13. If x and y are two positive rational 
numbers, then Я a positive integer x such that 
xy>x. This property is known as 


(a) Archimedean property ІҢ 
(b) Divison algorithm [J 
(c) Unique factorization theorem o 
(d) Euclid's algorithm L1 


14. Let п be any integer such that Jal >|. 
Then п is expressible as a product of a 
unit and finitely many prime numbers. More- 
Over, such an expression is unique except as 
to the order in which the various factors 
occur, This property is known as 


(a) Archimedean property o 
(b) Division algorithm o 
(c) Unique factorization theorem o 
(d) Euclid’s algorithm (ГІ 


15. Given two integers а and b (6520), 
there exists unique integers q and r such that 


a=bq+r, 0<ғ< |b] 
This is known as 
(a) Euclid's algorithm 
(b) Division algorithm; 
(c) Archimedean property; 
(d) None of the above 


imm 


16. Which one of the 
О, the set of rational 
above 


following subsets of 
numbers is bounded 


(a) Z, the set of all integers; o 
(b) Z*, the set of positive integers; fa] 
(с) Z=, the set of negative integers oO 
(4) Z*U(0), 

Integers 


17. If-for а set S of rational numbers, there 
exist a rational number и such that x<u for 
all x€ s, then the set S is said to be 


(а) Bounded below 


the set of non-negative 


Г] 

(b) Bounded above D 
(c) Neither bounded above, nor 

bounded below oO 

(d). Rone of the above П 


18. There exists no rational number: whose 
square is 


(a) 61 

(b) 64 

(c) 121 

(d) 169 

19. Whichisa correct statement ? If R is 
any set of reil numbers, then ` 

(а) For each real number x, either 
x20 or <0 

(b) If xand y are non-negative real 
numbers, then xy is positive 

(c) If xis a positive real number, 
then х--у is positive for all YER. Е 


(d) If x is positive and y is negative, 
then x) is positive for а 
X, JER 0 


20. Mark the incorrect statement : 
If 4 is a non-empty subset of R, then 


5500 


(а) А тау ог may not be bounded 
above 


o 

(b) If A is bounded above, it must 

have a least upper bound а 
Г] 
О 


(c) If A is bounded below, it must 
have a greatest lower bound 


(d) А is bounded above iff R—4 is 
bounded below 


21. Mark the incorrect statement : 
E for all 
(a) rU D 9 2 
(b) a--b—0-b€Z, for all a€ Z Oo 
(c) a+0=a=0-+-a, for all ас Z Oo 
(d) a+b=0= Ейһег а--0 ог 5—0, 
va, bez Oo 
22. Mark the incorrect statement : 
(а) аБ=1=а=Ь v a, bEZ о 
(b) ab=1 = a€Z and бе 7 Ei 
(с) ab=ba v a, b€Z [m] 
(d) а1-.-Га v a€Z o 
23. Mark the incorrect statement : 
(а) х=у if x.z=y z for some zEZ O 
(b) х--у > х.2--у.2. for all 


x, }, ZEZ o 


(е) х.у=0 = either x=0 ог y=0, 
vx уЄ7 : 
(4 —(—x)=x¥xEz 


24. Mark the incorrect statement ; 
If a€Z, then |a | is equal to 


(а) aifa>o 

(b) —aifa«0 

(cY- Any square root of a? 

(4) |-а| 

25. Mark the incorrect statement : 

lf 5-0, then 

(а) a.b<0 iff а<0 

(b) a.b>0 iff a>0 

(c) а>5 iff ab 

(d) a>8? if abor ac—b 


Oo 


0000 


DL] EI CD) EJ 


26. If p is a positive integer, then p is 
equal to 

(а) 1 Oo 

(b) A prime number П 

(c) A compositive number o 


(d) Exactly one of (a), (b) and (c) Пп 


27. Let P(x)bea property which is either 
true or false for every хе №. If P(r) is true 
for all r<k => P(k) is true, then P(k) is true 
for allkKEN. This refers to 


(a) First principle of finite induction O 
(b) Second principle of induction a 
(c) Well ordering principle oO 
(d) None of the above Li 


28. The well ordering principle is equivalent 
to: 


(a) Addition property of order п 
(5) Multiplication property of order Q 
(c) Principle of finite induction o 
(d) None of the above o 


29. If SCN and iES, 
“sE S. then / is called : 
(а) The least element ofS 
(b) The greatest element of S 
(c) Both of (a) and (5) 
(d) None of the above 


Such that 1<: 


DUE 


30. Every non empty subset of natural 
numbers hasa least. element. This statement 


refers (о: 
(а) The law of symmetry (mi 
(b) The well ordering principle [ш] 
(c) The law of transitivity Пп 
(d) None of the above о 


31. If m, пЄ N, then one and only one of 
the following is true : 


т=п, топ, or nz m, This statement refers 


to: 
(а) The law of transltivity o 
(b) The well ordering principle o 
(c) The law of trichotomy o 
(d) None of the above a 


32. ifm, пе М, such that m>n 
= m+p>n+p, for а!ре М. This refers to : 


(a) Addition property of order o 
(b) Subtraction property of order [sl 
(c) Both of the above o 
(d) None of the above o 


. 33. Тһе binary operation called * multi- 
ication in № to be denoted by “.". is defined 
nn 

мтеМ B 


(b) т.п “-т.п--т vm,ncN and 
where n' 15 called the successor 
ofn 


(c) Atleast one of (a) and (b) holds 
good 


(d) Both of (a) and (b) hold good. o 


34. If т.п,рЕМ, the set of natural 
numbers, then m2n and пор > mp. This 
is called : 


(a) Law of transitivity 

(b) Law of reflexivity 

(c) Law of symmetry 

(d) Well ordering principle 


(а) т.1--т 


ае 


35. Mark the incorrect statement : 
The set of real numbers possesses the complete- 
ness property -> 


(a) Any non empty subset of R, which is 
bounded above has a least upper 
bound 

(b) Any non empty subset of R, which 
is bounded below has a greatest 
lower bound 

(c) At least one of (a) and (6) o 


(d) Both of (a) and (b) oO 


36. Іп М, how many elements are non- 
successors ? 


(a) 1 o 
(b) 2 o 
(c) со Г] 
(d) Cannot be said oO 


37. Thebinary operation called ‘addition 
іп №’ to be denoted by ‘+’ is defined if : 


(а) m+1=m' ¥mEN, where т is 
called the successor of m 


П 
(b) т4-п'=(т+-п) vm,ncN a 
Г] 
o 


(c) Atleast one of (a) and (b) 
(d) Both of (a) and (5) 
38. Mark the incorrect statement 


(а) If x. yER and x, у>0, 


ЯлЄ № such that nx>y 


(b) Ifx, y € Rand x<y, then there 
exists ZE R such that x «z« y 


a 
o 
(x= |x I* ¥xER o 
(d) х®>0, ¥xER о 


then 


39. Mark the incorrect statement : 
ІА іѕа non empty bounded subset of R and 
and let k be its least upper bound, then 


(а) x<k v x€ A o 
(b) x<k v xcA o 
(с) For each € >0, я xE A such that 
х>к-Є Li 
(d) If x&p v x€ A, then k<p a 


40. Which one of th i i 
false statement ? Ro Cr polone iia 


(a) xz) xy--xz м x, y€R, the 
` set of real numbers 


(b) Ае uta (y+z) in R only 


(c) 81 ЄК such that х.1=х=1.х, 
¥xER 


(d) For each x (520)Є К, there exists 
y€R such that x.y=1=y.x 
41. Mark the meaningless statement : 


(а) ab = ac<be, v a, БЕК апа 
се К+, the set of all positive real 
numbers 


(b) ab-a[|czble, ча, БЕК and 
c€ R^, the set of all negative real 
numbers : 


(с) aib-- ас<ӛсу a, b, сЄ R 
(d) ax<b>a+c<b+cva,b,cER 


42. Mark the incorrect statement : 


(a) Q, the set of rational numbers is 


complete ordered field 
(b) If x, y&€ Q and x £y, then 1260 
such that х<2<у 


(c) For each negative rational num- 
ber y, Ha negative integer т 
such that pi y 


(d) There is по 460 such that 
Ф-2 


43. The subset N of Q is 


(a) Bounded above, but not bounded 
below 


Bounded below as well as boun- 
ded above 

Not bounded above, is bounded 
below but does not have а great- 
est lower bound 

Bounded below, but not bounded 
above 


(b) 


(c) 


(4) 


44. Leta, b€z, the set of integers and d 
be the g.c.d. of a and b. Mark the incorrect 


statement 


(a) 
(b) 


(c) 
(d) 


150 

If d=am-+-bn, m and n need not 
be nonzero 

There exist unique т and n€Z 
such that d—am-4- bn 


There exist т and пЄ Z such that 
d=am+bn 


45. Which one of the following is not a 
correct statement : 


(а) If the only divisors of р are +1 
and +p, then p is prime number 
If p is a prime number, then 
Р>1 


Ifp is a composite number, then 
it has atleast on divisor other 
than +1 and +p 


If p is a composite number, then 
р>і 


a 


(0) 
(c) 


[m] 


[ш] 
(4) 
t 


46. A relation is said to be an Egui 
Relation if get 


Oo 
Oo 


(a) It is reflexive and symmetric 


а] 


[m] 
П 


(b) It is reflexive and transitive 
(c) It is symmetric and transitive 


(d) It is reflexive, symmetric and 
transitive 


ш) 
47. The relation ~ іп NXN, such that 

(а, b)~(c, d) iff a+d=b+ c, is 

Neither symmetric nor transitive 

but reflexive 


Reflexive and transitive but not 
symmetric 

An equivalence relàtion 

None of the above 


(a) 


48. If p and q are integers such that 
p .4—0, thea it is necessary that : 


ооо td 


(а) p=0 G 
[ (b) q—0 m^ 
(c) At least one of p and 4 must be 
тето 
(d) Both of p and 4 must be zero o 


49. Ifa and b are integers, then th a 
tion а. x—b(az£0) : 5 ВЕ 


o (a) Always has a solution in Z qi 
(b) Never has a solution in Z o 

o (c) Sometimes has a solution in Z and 
^ sometimes not Oo 
о (d) None of the above o 
c а тле ннен 


(a) An American Mathematician 
(b) A French Mathematician 

(c) A German Mathematician 
(d) An Italian Mathematician 


51, Dedekind-cut is called а 
(ау Rational number 
(b) Real number 
(c) Complex number 
(d) None of the above 
52. Dedekind-cut is an ordered pair 
subsets of the set of 
(a) Integers 
(b) Natural numbers 
(c) Rational numbers 
(d) Irrational numbers 


53. Let О be the set of rational numbers 


o (c) U, has a least element о 
o (d) L, has a greatest element оО 
О 56. If (L, U) is a Dedekind Cut, then 
О x y€Q such that x€ L and yE U> 
(а) х>у 0 
o (b) x=y o 
(m) (c) x<y о 
o (d) (a) and (b) or (c) and (b) 0 
Пп 57. /—1 is 
of (a) An irrational number El 
(b) А real number but not irrational O 
o (c) A complex number o 
o (d) None ofthe above Г] 
(m) 
= 58. The name of the first mathematician 


to use the symbol i for V —] was 
(2) R. Dedekind 


and let L and U be its proper, disjoint and non- b a 
empty subsets. Then the ordered pair (L, U) 0) К Е. Gauss o 
is called a real number or Dedekind Cut (c) Euler D 
if (d) None of the above g 
(а) a€QAa<b for some bEL 59. A compl zi 
-—a€L i.e. every rational number an orderd pair of MS dehneditoute 
less than a member of L isa 
member of L (a) Integers D 
(b) a€ L-ga'€ L such that a’>a i.e. (b) Rational numbers g 
L has no greatest element o (c) Irrational numbers g 
(c) At least one of (a) and (b) holds O (d) Real numbers o 
(d) Both of (a) and (b) hold o 60; Leteibe any setof cooley’ numbet 
2 Let for апу z—(a, b) in C, z . z/— Then 7 is 
54. Let п={хє0 | х<<) be a proper equal (0: F Е 
non empty subset of О. Then Г, (a) (0,0) D» 
(a) Has a greatest member o (9) (0, 1) o 
(b) Has no greatest member o (© (1,0) о 
(c) Мау ог may not have а greatest (d) (1, 1) - 
member 61. Let C be any set 
(d) Insufficient information to pre- Let for any z—(a, ecu UB ширеге 
dict O equal to А роп 
55. Let (L4, U;) be any real number where (а) (0, 0) 
1, and ІЛ are nonempty proper subsets of the (b) (0, 1) к 
set of rational numbers, Then (Lı, U,) is (c) (1, 0) ы 
called a real rational number if d Oo 
(d) (1,1) o 
(a) U, has no least element 3 
62. If (a, b) and (c, d) bi 
(b) L, has no greatest element L] numbers, then (a, D E EEG 


(а) (ас--Ба, ad+bc) o 

(b) (ac—bd, ad—bc) o 

(c) (ac+bd, ad —bc) Г] 

(d) (ac—bd, ad-4- bc) oO 

63. Let z=(2, 3) and z’=(—1, 4) be any 
two complex numbers, then zz'— 


(a) (14, 5) [mi 
(b) (—14, +5) П 
(с) (5, 14) о 
(d) (—5, 14) o 


64. Letz—(2,3) be any complex number. 
Then inverse of z with respect to multiplication 
is given by 


(лу) o 
e (2:5) a 
© (Ве) n 
On ets) Те! 5 


65. The sum of two conjugate complex 
members is 


(a) Always real (m 
(b) May or may not be real im] 
(c) Always imaginary Bg 


(d) May or may not be imaginary o 


66. The difference of two conjugate com- 
plex numbers is 


(a) Purely real [m] 
(b) Purely imaginary o 
(c) Either real or imaginary oO 
(d) At least one of (a), (6), (c) o 


67. If z=a+ib is any complex number, 
then we define 
a=Real part of z=R(z) and 
b=Imaginary part of z=/(z). 
If z, and z, are any two complex mum- 
bers, then A(z;z;) — 
(a) R(z).R(z3) | о 


(b) К(2,). Хе.) п 
(с) Қа). КС.) Г] 
(d) None of the above Пп 


68. If z=a+ib is any complex number, 
then modulus of z or absolute value ofzor |2 | 
is equal to 


s 


^ (а) a+b? o 
(b) VEFE o 
(c) —(a +b?) o 
(d —Va-b* 


69. If z=a+ib is any complex number, 
then argument (or amplitude) of z is equal to 


(a) ES Пп 
® + 0 
(© tant 2- n 
(4) ша 0 


70. Let 0 denote the argument of the 
complex number z. Then principal value of 0 
lies between 


07 


(а) — 2 and > L1 
T т 

(5) cg СТ апд 4 Пп 

(е) -тапат о 

(d) None of the above о 


71. The modulus and the principal argu- 


ment of the complex number —3i, are 
respectively 
(а) 3and > Im] 
(b) 3 and -5 [m] 
(c) —3 and 2 п 
(4) —3 апа ES n 


72. Which one of the following is a mean- 
ingful statement 2 If z, Z}, 2 are any complex 
numbers, then 


(а) | аа | 121-121 Пп 
(b) Uzza | 8.1 201 121 d о 
(с) -- | г | <R@< | 21 D 


(d |az2l>lal | 22 | 


73. Mark the incorrect choice : There 
exists a one-to-one correspondence between 
the set of all complex numbers and the set of 
all points on a plane which is called the 


(a) Gauss plane or 
(b) Cauchy plane or 
(c) Argand plane or 
(d) Eular plane. 
74. Mark the correct statement : 
(а) The x-axis is the locus of the 
images of imaginary numbers Oo 


(b) The y-axis is the locus of the 
images of real numbers o 


(c) The image of --2 is the point 
symmetric to the image of z with 
respect to the x-axis o 


(d) None of the above. | Li 


75. Markthe correct statement : 
Argand plane of complex numbers 


In the 


(а) The image of the number Z is the 
point symmetric to the image of z 
with respect to the y-axis i 


(b) The image of the number —Z is 
the point symmetric to the image 
of 2, with respect to the x-axis O 


(c) The image of —z is the point 
symmetric to the image of z with 
respect to the origin O 


(d) None of the above. , D 


76. Mark the correct statement : 
(а) a<b and c&d—a—c«&b—d 
+a, b, c, dEN п 
(b) a<,b and c&d--a—d&b—c d 
v a,b,c, d€N П 


Lot 


(c) а<Бапас<4-а-с<5-а 
ха, b, c, dc N 0 


(d) None of the above statements is 
correct. 


77. Let a, b beany two elements of Z, the 
set of integers. Mark the correct statement : 


(а) а>5 0 
(b) a>b a 
(c) a=b oO 


(d) One of (a), (5) and (c) holds. П 


78. Let a, b be any two elements of Z, the 
set of integers. Mark the incorrect statement : 
(а) ab>0 if a>0 апа b>0 o 
(b) ab>0 only if a<0 and b<0 o 

(с) ab>0 only if a<0 and b<0 or 
470 and b>0 0 


(d) ab>0 only if a and b are of the 
same sign. ; 


} 79. Which of the following is a prime 
integer ? 


(2 0 oO 
(b) 1 

(с) ОЛ, 5 
(d) —3 o 


80. Mark the incorrect statement: Let 
*, у» 2€ О be any three rational numbers. 


. Then 
(а) х>у апау>2>х>2 
(5) х>у->х--2>у--2У:60 
(c) хс>ус->х>у апа с>0 
(d) х>уапа с>0->хс>ус 


0000 


81. Between any two distinct rational 
numbers, there exists another rational number. 
This property is known as 


(a) Division Algorithm oO 
(b) Density of rational numbers о 
(c) Euclid's Algorithm oO 
(d) None of the above. 1 


82. Mark the wrong statement: Let R be 
the set of real numbers, Then 


(а) xtO+2=(+y)+2, v 
X,y,z€R 
(b) х-ғу-у--х yx, VER 
(с) я OER such that 
x+0=x=0+x¥xER 


(d) To each real number x, Я atleast 
one real number v such that 


х+у=б=у+х. 


83. Mark the correct statement : 


(a) Every real number is either a posi- 
tive integer or zero or a negative 


integer 

(b) Every real number is a rational 
number 

(c) Every real number is an irrational 
number 


(d) Every real number is either a 
rational number or an irrational 
number К 


84. Mark the statement which is not 
meaningful : 


t 


a 


D 


If N is any set of natural numbers and *." 


denotesthe multiplication operation on 
then 

(a) a.b=b.a, for all a, b N 

(b) a.1—a, for alla€ N 

(с) a.0—0, forall ас М 

(d) a.(b.c)=(a.b).c Уа, b, сЄМ. 


N, 


(m) 
о 
Oo 


‘Oo 


85. If m and п are any two natural 


numbers, then 

(а) m=n 
(b) m=n-+p for some pe М 
(c) n=m-+p for some РЕА 
(d) One of (a), (b) and (с) holds 

86. Mark the incorrect statement : 
(а) ат. =a" v a, m, n EN 
(b) ат, "= (а. b)" v a, b, m EN 
(c) (a) =a” v a, m, n EN 

‚ (d) a»+br=(a+b)” v a, b, m EN 


Је еа) 


87. Mark the incorrect statement : 


(а) Я a unique element 1C Z such 
that x.]—x—l.x v х62 a 


(b) Я а unique element 067 such 
that x--0—x—0--x ¥xEZ Em 


(c) Я a unique y C 2 such that х.у--1 
-у.х v хе2 | 


(d) At least опе of (а), (b) and (c) 
does not hold 


88. Mark the incorrect statement : 


(а) (a+b)+c=a+ (b+c) 


у a, b, cEZ O 
(b) (a+b)—c=a+ (b—c) 

va b, cEZ п 
(c) (a—b)+c=a—(b+ c) 

: v a,b, cEZ [| 

(4) (a—b)—c=a—(b+-c) 

va, b,c€Z П 

89. Ifa, b € Z, then \ 

(а) ab Cj 
(b) а<5 D 
(c) a=b (еј 
(а) One of (a), (6) and (c) holds o 


90. Mark the incorrect statement : 
If a, b, c € Z be any three elements, then 


(а) a» b and b»c > adc 
(b) a>b --а--с>5--с 

(c) a2 = ac» bc 

(d) a» b and с<0 = acc bc 


(Eder ded] 


91. Mark the incorrect statement 5 
If a, b, c е 2, then 


(a) ab>0 iff a0 and 50 
(b) a>h iff ccacc—b 

(c) a» b iffa—c>b—c 

(d) a>b iff acz bc for all c0 


Іш ај e] s] 


Mark the incorrect statement : 
(а) If a divides 6, then b divides а 


Г] 


(b) If a divides b, then —a also 3 


divides b 
(c) 1 and —1 divide every integer Пп 
(d) Every integer divides 0. П 


93. If Nisthe set of natural numbers, 
then топ, if a и Є N such that 

(а) m=n-+u o 

(b) п=т--и g 

(c) Both of (a) and (b) holds o 

(d) None of (a) and (b) holds o 


94. Let A and B be two non empty sub- 
sets of R such that A is bounded above and B 
is bounded below. 

Mark the incorrect statement : 

(a) A N B is bounded o 
(b) A--B is bounded above Г] 
(c) A U B is bounded о 
(4) B—A is bounded below o 


95. If Q is the set of all rational numbers, 
then find out the incorrect statement : 


(а) xX(y—-z)-xy—3x: v x,5z€0 п 


(b) (х--У)г2--х2-у2 9 хұуу2 е О гп 


(c) Addition іп O distributes over 
multiplication in Q o 

(d) Multiplication in О distributes 
over addition in Q Г] 

96. Mark the incorrect statement : 
(а) x0—-0 ¥x EO fal 
() x=) = >=, xy гЕф 

and 2520 o 

(c) SEE = x=y for all x, y, ZEO 
such that 2520 O 
(d) xz2yz = х-у м x,y,zEO Oo 


97. Let О be the set of rational numbers. 
Which one the following statements is wrong ? 


(а) х(у2-(ху2 v x,y,z Є О m 


(b) For each хе О, Я a nonzero yc О 
such that ху=ух=1 


(с) ху=ух ¥ x, yE Q 


(4) Ч1 СО such that х.1=1.х=х 
v xcQ 


(m 


a 


98. Ifa, b be any two integers with 0520, 
then there exist integers q, ғ such that a—bq--r, 
O<r< | Б |, then 


(а) q is unique but r need not be 
unique 


(b) r is unique but 4 need not be 
unique 


(c) None of q and r is unique 
(d) Both q and r are unique 


[rari 


99. Ifm,n € N,such that ms&nzm4-1 
then i 
(a) m=n oO 

(b) m+l=n E 

(c) Only one of (a) and (b) П 

(4) Both of (a) and (5) LJ 


100. Let Z be the set of all integers. Let 
P,q be any two elements in 2. Then the 
equation x+p=q has 


(a) A unique solution in Z 


o 

(b) More than one but a finite 
number of solutions in Z a 
(c) No solution in Z о 
(d) None of the above о 


101. Let z=a+ib be any complex numbér 
where а and b dre any real numbers, then 

(а) z=(6, a) r1 

(b) z=(a, b) o 

(c) z=(—a, b) n 

(4) z=(a, —b) [m 


102. The complex conjugate of x+iy is: (а) 0 and 1 g 
(a) x-cFiv oO (b) О and --1 Е] 
(b) =х+іу o (c) 1 and 0 a 
(c) x—iy o (d) —1 and 0 rj 
(d) —x—iy t 105. Тһе necessary and sufficient condition 


еі that the points Z,, Zə», Z, representing the 
103. The product of two conjugate com- үрер; 21,25,23 respectively on the Argand 


plex numbers is L plane be the vertices of an equilateral triangle is 
(a) A real rational number p) that 
(b) A complex number oO 5 
(с) А real irrational number iE 
1 
(d) None of the above o (b) ШЕЕ 4 i Mem d- n 
zi 21225 2%-2 
104. The modulus and the principal Kd 
ts Quel medie ae 
argument of the complex number Си 2-4 ІЗ € zz 
are respectively : (d) None of the above. 
ANSWERS 
С Qd 3. a 55. c 56. c 57. c 
4. d SSG (5 58. с 59. а 60. с 
1. b 8. b 9. d 61. a 62. d 63. b 
10. a ll. d 12. d 64. c 65. a 66. b 
13. a 14. с 15. h 67.а 68 5 69. с 
16.8 17. b 18. a 70. c 71. b 72. с 
19. a 20. а 21. d 73. d 74. d 75: с 
22. b 23. a 24. c 76. d dise d 78. b 
25. с 26. d 27. b 79 c 8c, 81. b 
28. c 29, a 30. b 82. d 83. d 84. c 
yl ie 32. a 33.4 85. d 86, d Sti 
34. a 35. c 36. a 88. c 89. d 90. c 
37. d 38. b 39. b 91. a 92. a 93. a 
40. b 4l. c 42. а 94. c 95, б 96. d 
43. d 44. c 45. a 97. b 98. d 99. c 
4674 47. с 48. c 107. a 101. b 102. c 
49. б 50. с 51. Б 103. 4 10". c 105. 5 
52. c 53. d 54. b 


Section—B 


THEORY OF EQUATIONS 


1. J4S5x:—2x-Fl is 
(a) An algebraic function of x o 
(b) A transcendental function of x П 
(c) An integral function of x [м] 
(d) A rational function of x o 
2. Which of the following functions is 
not a transcendental function ? 
(a) log x 
(b) аз= 


3 
a 
(m ІЗІНШЕ) 


3. The zero of the polynomial x3--2x— i is 
(à) 0 
(6) —1 
(ОШ? 
(d) —i 
4, The equation xt -$-0 


пппа 


is of degree 
(а) 2 Oo 
(6) —2 0 
() 4 d 
D 


(d) Cannot be determined 


5. Which is not possible ? The number of 
real roots of the equation 


ax*+ bx?-- cx? -dx4-e—0, 
where a, b, c, d, e are complex coefficients, are 


(a) 4 Г1 
(b) 3 қ 0 
(с) 2 o 
(d) 0 0 
6. If a+ Vb is a root of the equation 
{(x)=0, then——is also a root of that equation 
(а) Va+b o 
(b) 4a—b А oO 
(c) Vat+vb o 
(d) a— wb o 


27. If a-Fib is a root of the equation f(x)=0 
with real coefficients, then——is also the root 
of the equation. 


(a) a—ib 


B 
(b) b+ai o 
(c) b—ai o 


8. If there exists no 
when substituted fo 
f(x) is bound to be 

(a) Positive Г] 
(b) Negative Пп 


real quantity which 
г х, makes f(x) vanish, then 


(c) Either positive or negative O 
(d) None of the above E! 
9. If 3x3-+-2x2-+x +l is divided “Бу x+2, 
the remainder must be 
(a) Zero m 
(b) 17 п 
(с) —17 9 
(d) 35 g 


10, If a polynomial f(x) is divided by х—Л, 
where Л is any complex number, then the 
remainder is equal to /(/). This statement is 
referred by 


(a) Division Algorithm 

(b) Fundamental theorem of Algebra 
(c) Remainder Theorem 

(d) Factor Theorem 


ЕРДЕ (еее) 


11. Iff is a zero of a polynomial f(x), 
then х= л is a factor of ѓи). This statement 
is referred by 


(a) Factor Theorem Пп 
(b; Converse of Factor Theorem o 
(c) Division Algorithm Л] 
(4) None of the above g 


12. The ‘Fundamental Theorem of Algebra’ 
was discovered by 


(a) G. Cardano m] 
(b) Lodovico Ferrari Ba 
(c) Niels Henrik Abel o 
(d) Karl Friedrich Gauss oO 
13. The founder of the ‘Fundamental 


Theorem of Algebra’ was— —mathematician 


(a) A Norwegian ' 
(b) An Italian 
(c) A German 
(d) An American 


rere) Б; 


. 4. Which of the following mathematicians 
is known as *Tartaglia'. 


(a) Karl Friedrich Gauss oO 
(b) Nicolo Fontana o 
(c) Abel o 
(d) Ferrari D» 
15. If the two equations /(х)=0 апа 
Ф(х)--0 have common roots, then those can be 
obtained by finding———of f(x) and ф(х) 
(a) H.C.F. 
(6) L.C.M. 


(c) Either L.C.M. or H.C.F. 
(d) None of the above 


ЕНЕГЕ) 


16. The equations 3?—2x?—2x--1—0 


and x!'—73?--1—0 have ——of the roots 
common 
(а) None o 
(b) One [m] 
(c) Two a 
(d) Thrce D 


17. If 4 a-- V b. be опе of the roots of a 
given equation (a and 5 are not perfect Squares) 


шшс с e ИЧ Ж ТАД 
(а) 2 D 
(b) 3 a 
(е) 4 D 
«) 6 E 


18. If 2-- V3 is опе of the root 
equation x1 238 — 16x? —22x 4:10, thes Es 


(а) АП е three remaining г 
rational AGAS 45 


. (b) Two of the remaining roots are 
rational and one irrational 


Пп 
(c) One of the remainin i 
rational and two irrational ро Б 


(а) Allthe three 


3 b remaining r 
irrational. & roots are 


П 


19. If ¥2+ V 3-iis one of the roots of 
the equation f(x)—0 with rational coefficients, 
then the lowest degree of the equation f(x)=0 
must be 


(a) 2 
(b) 4 
(с) 8: 
(d) None of the above 
20. The real value of ? 
(274+-V 156)! + (27—V 756)? is ` 
(a) 3 
(p) 9 
(c) 27 
(d) 54 


(ato) (a) (ЕЗ) 


(a) fex fer] {eI 


21. If one root of the equation 
х3--13х%4-15х4-189--0 exceeds the other by 2. 
then all the three roots are 

(a) 7,9 and 3; 

(b) —7, —9 and - 3; 
(c) 7,9 and —3; 

(d) -7, —9 and 3 

22. Тһе roots of the equation 
x*—7xi—12=0 аге 

(а) 3i апа —3i 
(b) Запа —4 
(c) 3i and 4i 
(d) 4i and —3i 
Note;— After answering Q.22, the reader 
should note immediately that in an 
equation with complex coefficients, 
complex roots may not occur in con- 
jugate pairs but in an equation with 
rational coefficient, it is necessary that 


the complex roots will always occur 
in conjugate pairs. 


а (retenu 


Lt pot 


223. The roots of the equation 
x?—(2-4- V 3)x--24/3—0 аге 


(а) Both rational; o 
(b) Both imaginary; o 
(c) One rational and one irrational; [7] 
(d) Both irrational D 


14 


Note :— After answering Q. 23, the reader 
should again feel that in an equation 
with irrational coefficients, the irration- 
al roots need not occur in pairs. 


24. If the rational number p/q where 
p and q are integers prime to each other and 
4350, is a root of the equation 


атар. -Fas—0 


where do, 4,,.....a, are integers and 470, 
then 
(a) play aad gla, Г] 
(b) plao and plan a 
(c) а/а and qla, o 
(d) р/а, and а/а, Г 


25. The rational roots of the equation 
2:3—3x—11x4-6—0 
are 
(а) 3, 1 and 6 
(b) —3, 2 and —6 
(c) 3, —2 and 6 
(d) 3, —2and 4 


26. Та and 
and «4-i8 is a го 


lal (oy Tert 


З are real numbers and ВО 
ot of the equation 


Х%-Еах-Ег=0 
then one of the roots of this equation must be 
(а) сата 
(b) 2« 
(c) -2а 


(4) None of the above 


СЕЕ Ој (Еј 


27. Ifx4 ау-+а?':=а3, 
xX+by+b?z=b 
ytey+e?z=c3 

then x is equal to 

(а) a+b+e 

(b) —(ab4-5c-- ca) 

(c) abc 

(d) None of the above 


and 


(Е ШЕ 


28. One of the roots of the equation 
x(x—1)(x—2)=a(a—1)(a—2), is 
(a) 0 
(b) a—1 o 
(c) Also a root of x?--2x4-3(a—1)—0 O 
(d) Also a root of 
x*—(3—a)x--(a—1)(a—2)—0 o 
If3+v—5 isa root of the equation 
2x3—15x?4-46x —42—0 
then one of its other two roots is 


t 


29. 


(а) 3/2 a 
(6) 3-У5 
(c) М5-3 [m] 
(d) V5+3 
30. The number of real roots of the 
equation 
x$—7xX3--15x?--3x —4—0 
is at the most 
(a) 0 o 
(b) 3 п 
(с) 4 t 
(d) 6 o 
31. If SOSA E A 2a 50—10) then 
f(x+3) is equal to 
(a) 2x!4-23x?- 97x? 4-182x 4-13 Пп 
(b) 2х4--23х3-Һ97х7--182х--130 [m 
(с) 2314-23x3--97x* - 182x -131 o 
(d) None of the above o 


32. An equation of odd degree possesses 
the property that j 
(a) It has atleast one imaginary root 
(a) It has no imaginary root 
(c) It always possesses a real root 
(d) It never possesses a real root 
33. The equation whose roots are —3,— 1 
4 and 5 is 
(а) 34—533—13x? -53x--6—0 
(b) x1—5x3—13x*4- 53x +60=0 
(с) (х-Е3)(х—1)=(х—4)(х—5) 
(а) (х--3Хх- 1)х-4)(х--5):-0 
34. ]fthe roots of the equation 
х3--12х24-39х--28 
аге іп A.P., then the two roots of it are 


o 
0 
o 


пппо 


15 


(a) 1 and 7 
(b) 2and 5 
(с) 3 and 8 
(d) None of the above 
35. Ifthe roots of the equation 
x3—]2x?4-39x —28—0 


аге in A.P., then which of the following form 
do the roots take ? 


0000 


(a) a, ad, ad? a 

(b) a+2d, a+3d, a+5d o 

(c) a—d, a, a+d o 
a a 

(d) d^ a+d, di oO 


36. If the equation x3—x2—8x+12=0 has 
a double root «, then « is also the root of 


(а) /'(х)=@ o 
(b) Ј"Сд--о m 
(с) fQ)--f'G)—0 a 
(4) fix)+f'C)=0 o 


37. The sums of similar powers of the 
roots of an equation can be expressed rationally 
in terms of the coefficients. 


This is known as ——— оп the sum 
of the powers of the roots of an equation. 


(а) Sturm's theorem Lj 
(b) New.on’s theorem QO 
(c) Cardan’s theorem o 
(d) Tartaglia’s theorem. o 


38. An equation of 4th degree is known as 


(a) Quartic Oo 
(b) Quintic Пп 
(c) Quantic [s] 
(d) None of the above. oO 


39. The condition that the given cubic 
equation x°—px*+gx—r=0 has all of its 
three roots equal, is given by 


(а) p?—3qr Oo 
(b) д?--Зрг oO 
(с) r'—3pq t 
(d) None of the above. ti 


40. The condition that the roots of the 
equation x?—p3?--qx—r—0 may be in G.P., is 
given by 

(а) р?г=4% 


(b) q?per* d 


a 


(Cinta =p a 

(d) None of the above. ў a 

41. The condition that the roots ofthe 

equation x?—px?--gx—r—0 be in HRS 
given by 


(а) 2r?—9pqr--214*—0 a 
(Б) 211°4-9рдг--24%= 0 је! 
(с) 27r2—9pqr +2q?=0 a 
(d) 2r?+9pqr-+27q°=0 o 


In the following problems, let z, 5, Y be the 
roots of the cubic x*-F px^4- qx-- r=0, then 
42. ZXa?pis equal to 
(а) Ew. 2084-3201 
(b) За. Xeg4- apy 
(с) Хо. Хо9%--3афү 
(d) Ze. Уор --абу 
43. Хоз is equal to 
(a) Za Ec? - зар 
(b) За Dat D028 
(с) Ха Хо? — Хо? 
(а) Ха Уо2-- 36 
44. 24292 is equal to 
(а) (ғофу-2 Рр 
(Б) (Xpyy —2Zp^y« 
(c) Era) —25ү?о6 
(d) Allofthe above. 
45. Х938 is equal to 
(а) УаЗУаҘ--афүХа 
(b) Уо?Уаф--аф Уа 
(c) Хаз 50 — Хор 
(d) None of the above. 
46. Xa38*is equal to 
(а) Èo >а292--арүаф 
(b) «gy Уоф--Уо Xa?9* 
(c) «py Z«p4-E« Уор? 
(d) None of the above. 


ЦЕ Е DES ЕЛЕ! СО 


Ee: 


Eg КЕ 


Oooo 


Let с, 8, y,5 be the roots of the 
equation x!-|- px?-- qx^- rx t s-— 0, then 
47. Хо? is equal to 
(а) Za Xa8—32?Y. g 
(b) Zu? Уа9--3Хафү 
(c) Хо? 22—32 
| (d) Хо 508—3 Хибу 
48. Xo?0Y is equal to 


E) gu 


Note: — 


(a) eQy Ха 

(b) Ez Хору 

(c) Ez Заву-- «28 

(d) None of the above. 
49. Ха292 is equal to 


* (a) (Es9yt 2zo*8y — Завуд 
(b) (Z«g)?—2Za*8y— 6298 
(c) (520): —6Хо%ү— 226ү 


(d) None of the above. 
50. 22220 is equal to 

(а) Xs? Зад 4-2528ү 

(b) Хо? Уаф--Уо?фү 

(е) Z«?E«Q--«gy 

(d) Ze?E«8--ogy 


“Ж 
51. N % 15 equal to 


(d) Nene of the above 
1 1 1 1 
|? Y m 
equation 


PaE 


Sxi-ErX qx? px-E1—0 


хв. 
52. ES с is equal to 


(а) зад dw dt 


(0) хав ( ІН 54 


(с) Zag Doc 


(d) None of the above. 


ve eeu 


1 
22 


ШЕРІЕШЕ) 


(ЕНЕ) (epo Sea 


D 


t] 


are the roots of the 


JE. 
99005 
53. The equation х5--х3--2х--1--0 has 
how many positive roots ? 


(a) None a 
(b) Two D 
(c) Four o 
(d) None of the above. o 


54, The equation x?--2x5--3x3--x —0 has 


how many real roots ? 
(a) One o 
(b) Two o 
(c) Four г) 
(d) Eight Пп 


55. The least possible number of positive 


roots of the equation 2x’—x*+4x3—5=0 is 
(а) Two n 
(b) Four rj 
(c). Six o 
(d) None of the above. o 


56. If f(a) and AD have contrary signs, 
then the equation f(x)= 
(a) Only one root Ы aandb П 


(b) All the roots between a and 5 o 
(c) Atleast one root between a and b O 
(4) None of the above, Bg 
7. If f(a) and f(b)are of opposite signs, 
n the number of roots of /(х)--0 lying 
between a and 8 is 
- (a) Odd 
(b) Even 
(c) Either even or odd 
(d) None of the above 
58. Mark the correct statement : 
If f(a) and ДР) are of the same sign, then 
f(x)=0 may have 


oona 


(a) No root between a and b o 
(b) An even number of roots between 

a and b 
(с) Both of the above j B 


(d) None of the above 
59. The condition that the equation 


zi--3Hz--G—0 
may have two equal roots is that 


17 


(а) 9H*—4G=0 
(5) G*-4-4H3—0 
(c) H—0 but G40 
(4) G=0 but H£0 


Note :—Readers may please note that the given 
cubic equation 


aox? 3ayx?--3asx 4-24 —0 

can be transformed to 

23--3Hz--G—0 
z—ayx4-a, 
H=a,a,—a," 
б--ауау-3а(а,а,4-2а,2 
60. All the roots of the cubic 

23-3Н24-6-0 


ат) 
п 
Пп 
п 


where 


will be real if 
(a) 624-4Н3-<0 
(5) G*--4H* 0 
(c) G?--4]3—0 Ы 
(а) None of the above 
61. All the roots of the cubic 
234 3H=+G=0 
will be equal if 
(a) 6?4-4Н3>0 
(Б) С?--4нз=0 
(c) G=0 and H=0 
(d) None of the above 
62. Two ofthe roots of the cubic 
zi-3Hz4- G—0 
will be equal if 
(а) 63%-4Н3>0 
(b) G*--4H*—0 
(c) G=0 and Н--0 
(d) Either G=0 or H=0 
63. Two of the roots of the cubic 
23--3Н2--С--0 
will be imaginary if 
(а) б?--4Нз>0 
(b) G*--AH9—0 
(с) G?--4H3—0 
(d) G—0 and H—0 
64. Cardon's method 
solution of the cubic КЕР cao R ДЕ 


ooo00 осоо осоо 


o00đ0 


(a) G*-FAH*—0 

(b) G*--AH*—0 

(c) G*--AH* «0 

(d) G=0 and H=0 
65. In order to solve a cubic equation 
^ a,X3--3ax? + 3a X + a4—0 


the 
(a) Constant term 
(b) Third term 
(c) Second term. 


by Cardon's method, it is necessary to remove 


o 
о 


10. А reciprocal equation /(х)=0 is one 
1 
(n= спотот when x changes to px 


(а) Remains unaltered 


(b) Has complex conjugate pairs as its 
roots 

(c) Has equal roots 

(d) None of the above 


THE 


(Soya) ш) 


If «, 8, Y, 5 are the roots of 
aX*--bX3--cX*- d—0 


Г] then the equation, whose roots аге 


(d) Second term as well as the constant 


term 


66. One root ofa reciprocal equation of 


“the second kind and odd degree is always 


@ i 
(b) —i 
(c) 1 | 
(4) —1 


о 
m) 
(m) 


\ 


2a, 28, 2Y, 25 
is given by 
(a) 2aX*--2bX*--2cX-- d—0 
(b) aX4+2bX3+ 4cX+8d=0 
(c) aX5--2bX3--8cX + 16d=0 
(d) aX*--2bX?--2cX + 2d=0 
72. Every equation of even degree whose 
last term is negative and the coefficient of the 


gautog 


67. Two roots ofa reciprocal equation of first term positive, has— 


the second kind and even degree are always 
(a) 1 and i 
(b) —1 and i 
(c) 1 and —i 
(d) 1 and —1 
68. If S, denotes the sum of the 
powers of the roots of the equation 
xr pxitqx?-+t=0 
then the уаше оҒ 5- is given by 


(4) р 6p*q-t-39* - 6pt 


g 


о 
oO 


kth 


o 
o 
O 


ГС 


69. If the product of two roots of the 
- equation x4—px8tgx*—rx+s=0, is equal to- 


the product of the other two roots then _ 
(а) s-p-tatr 
(b) p —r^s 
(с) р? —4р44-87—0 
(d) r?=p*s 
\ 


B 
ТЇ 
o 

B 


(a) АП of its roots imaginary 


a 
(b) All of its roots real o 
(с) At least two real roots а 
(d) None of the above o 


13. Every equation of an odd degree has— 
whose sign is opposite to that of its last term, 
the coefficient of the first term being positive. 


(a) At least one imaginary root 


Li 

i (b) At least one positive root [m] 
(c) At least one negative root LIS] 

(d) At least one real root B 


74. \f f(a) and f(b) are of opposite signs, 
then between a and b f(x)=0 has 
(a) All its real roots 
(b) Only one real root 


(c) An even number of real roots ог 
no real root 


(d) Atleast one real root 


по ва 


75. On removing fractional coefficients 
the equation 


3 
тө 
(а) 1000Х%4-300Х%4-520Х--770-0 O 
(b) Х3--3Х:--52Х%--71--0 o 


x23 SX um =0 becomes 


(c) X*4-30X?--520X --710—0 o 


(d) Х<4-10Х2--25Х-- 1000--0 


76. Тһе zero of the polynomial 
3x3--4x1—7 is 
(a) 0 
(b) 1 
(c) —1 
(4) 2 
77. Xf«isa zero ofthe polynomial 163) 
then f(x) is divisible by 


0000 


(а) « 

(b) x—« = 

(c) xta p 

(4) о , H Sie! 
78. If 5x5--4x1—3x?--8x*--2 is divided 


by x+1, then the quotient is given by 


(a) 5x1—x3—2x*—10 ag. 
(b) 5x4—x3—2x? + 10x —10 t 
(c) 5x14-33—2x?--10x-1-10 (m) 

GC 


(d) None of the above 


79. When the polynomial f(x) is divided 
by (x—#)(x—8) (9349), then the remainder 
is given by 


(а) (а). (9) im] 

(b) Је)-ЕЛВ) (m) 
r (Л B) 

© (x—8fC е n 

Oo 


— e)f(s) —(x—B)F(P) 
(d) (x= а) 1-0 
, are the roots ofthe 
ТЫЛАР ee =. and аге con- 
nected by the relation #8—a—2=0, then the 
third root of the equation will be 
(a) 2/3 
(b) —2/3 
(с) 3/2 
(d) —3/2 
L 81. Тһе equation which shall have 


| 9VQTWQuP оу ОУ gi ps 


- for a root (where @°=1), is given by 


(a) х3--3Рх--20--0 o 
(b) x3--2Px—39—0 o 
(с) xi--3Px—20—0 B 

Oo 


(d) х3--2Рх--30-0 


Пг гп 
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82. The equation 
А? В? С? К? oc 
х—а Sup аладан Mee + garth, 


where A, B, C etc. ;.a, Б, c; etc. ; and / are real 
numbers, has 
(a) All of its roots imaginary 
(5b) All of its roots real 
(c) Two ofthe roots imaginary and 
the remaining real 
(d) Two of the roots real. and the ` 
remaining imaginary : В 
сл аге the roots of the 


ШЕ] 


8З а (Ср d; 
equation | (B, —x)(B — x)......... (B, —x)4-4—0, 
then the equation whose roots are B, Ps...» ; 
15 given by : 
(a) (9,--х)(0,-х)...(8,-х)--0 E. 
(b) (8--х)(0--х)...(Ва--х)--А--0 В 
(с) (а-х)(--х)...(аг-х)--А--0 B 
(d) («,—x)(x4—x)..(«,—x)--4—0 В 
84. Тој... &n аге the roots of the 
equation x, -I-nax—b--0, then («,-—e)(4 —45).-. 
---(а,--0,) is equal to : ции 
| (a) тетра) Li 
(b) "а d 
(c) nx, +a m] 
(а) 2,"714-na g 


85. The quadratic equation, whose Toots 
аге the two common roots of the equa'ions 


мокри адх+т—=0 and хэрх -ах+г=0, | 


is given by 
(a) РОВ а E o 
NO Missi. Р=Р —0 S 
© жар eI -0 n 

(а) y x4 = S a 


86. The condition that two of the roots а 
and B of the equation x?*—px*--qx—r—( are 
connected by the relation «+8=0, is given 
by ў 


(a) pa—r п 
(b) gr=p = 
(c) p=q D 


Bn 


20 


(d) None of the above o 


87. If xtayta’z+ at= a5 (r=1,2,3,4) 
then z is equal to 


‚ (а) а,++а,+{-а+-а, n 
(b) —a385— 410s— 0,04 — 2343—4344 

—asa, ІП 

(с) ааа, раја 303041 44344 a 

‚ (d) 1424344 о 


$8. If ме square either of the imaginary 
cube roots of unity, we obtain 


(a) A 6th root of unity Пп 
(b) Its real root Oo 
(c) The other imaginary root [E 
(d) None of the above o 


89. Ifa, b, c arc the roots of the equation 
x?-- px! qx r— 0, then Ха? is equal to 
(а) р?--24 ; 
(b) q*—2pr 
(c) —p*4+-3pq—3r 
(d) p*3-2pr?—3pr 
90. Ifthe roots of the equation 
33—12x?4-39x —28—0 
are in A.P., then the difference between two 
of its roots is З { 


(а) 1 | 
(b) 3 Li 
(с) М? D 
(а) vi o 
91, Ifthe roots of the equation 
х3--12х2--39х--28--0 
arc in A.P., then one of its roots is 
(а) —3 oO 
(b) 3 Oo 
(c) 4 a 
(d) 6 o 
92. If ty, 5, 93, eene 25 are the roots of 
the equation : 
хор i pat E -Ера-Х-Ераз-0, 


then the value of Zo? for the given equation is 
given by 


(a) рі%-2р; Oo 
(Б) 3pip2—ps? —3рз П 
(с) Ра Ll 


(d) None of the above. Dp» 


93, If two of the roots of the equation 
xi—5x*—16x-4-80—0 are equal in magnitude 
but opposite in sign, then the third root will be 


(a) 5 Г] 
(b) 16 Пп 
(е) —80 o 
(d) None of the above. oOo 


94. The given equation x?— px?-- qx —r—0 
has two of its roots equal if 


(a) 4(9r—-pgy—(g?—3pr)(p?i—3g) O 
(Б) (9r—pgy—4(g*—3pr)(pt—34) -O 
(c) 4(pg—9ry—(3pr—q?)(p?-3q) O 
(d) (pg—9ry—4(3pr—q?)(p—3g) D 


95. The condition that the roots ofthe 
equation х3--рх2--4х--г--0 may be in A.P., is 
given by 


(а) 4р3--9ра--27г--0 D 


(b) --2р3--9р4--27г--0 D 
(c) 2p*4-9pg--27r—0 0 
(d) 2р3--9р4--27г--0 Bg 


96. The condition that the biquadratic 
харх? -qx?--rx--s—0 may have two pairs of 
equal roots, is given by 


(а) r*—pis 


(b) s*—q*p Б 
(с) p?—r?q B 
(d) q?—sr B» 


97. If ay, dys ......, а, are the roots of the 
equation x? рух" pax” pax" L.n. 
+(—1)"p2=0 
then the value of (1+ œ) (1-а.)...... (1--о,) is 
given by г 


(а) 1+р, o 
(b) IEPA paer dpe D» 
(c) р\-ЕР+}......-Ерп n 
(d) 1—p—p,— Box --Ра B 


98. The équation 
x'--x5—2x1-- 33—3x?-- 7x 5-0 
has how many negative roots ? 
(2) None 4 
(b) Two 
(c) Four 
(d) Six 


agad 


99. Тһе equation 229-I-3x--x?4-7—0 has with roots as 2,--с, (,- 


how many real roots ? 


(a) None o 
(b) Two m| 
(c) Four Oo 
(d) Eight [ш] 


100. The least possible number of imaginary 
roots of the equation х9--х54-х44-х24-1--0 is 


(а) Two 

(b) Four p 
(c) Six [E 
(d)- Eight a 


101. A lower limit to the number of imagi- 
nary roots of the equation х5--3х2--х4-1--0 
is \ 


(а) 0 o 
(» 2 a 
(c) 4 a 
(d) 6 m 


102. Тһе equation 2x44-5x*+3=0 has 
------ real root/roots. 


(а) No 2 
(b) One П 
(с) Two Пп 
(d) Four 0 


103 If, B, Y аге the roots of 


21 


15 DN 


Сменете, 
bstitution is to be 


which of the following su 


made ? 
(а) y—x-cc а 
(6) у=х—с oO 
(c) у-сх o 
(d) у=—сх n 


105. Given that two roots of the equation 
Х5--6Х24-18Х2--30Х--25--0 аге of the form , 
«-- ip and 6+ia, then 

(а) It is not possible to solve the 
equation 

(b) The equation possesses real roots П 

(c) The equation possesses integral 

(4) 


roots 
106. The equation, whose one root is 


(m 
None of the above. П 
4/2. +4 3, is given by 


(а) Х%4-2Х3--3Х3-4-6--0 Li 
(b) X*-2X*L25—0 Пп 
(c) 2X:4-3Y3—2X-E3-—-0 ^B 
(d) None of the above. [1 


107. Which one of the following substitu- 
tions transforms the equation 
Хорхе 4-qx—r-—0, 
whose roots аге с, B, y; into one whose roots 


y! 3Hy--G—0, UE on 1 
then the equation whose roots are (x—8)?, are Bi cs ect y ӘР ее: 
— vy? and (y--«)* is given by pter 
| И y3--18H2y*--81Hy-- 216*—0 o () y 2s a 
b) y+ 18Hy+81H%y?+108H°=0 O Te 
(b) y A у disc bb à 
(с) y+ 18H ЕВ x 
427(6:--4Н3)-0 O Еле 5 
(а) None of the above. o €) P 2 
Wh доо , а, be the roots ОЁ the ays 
О сені then to find the equation ay Ба а 
ANSWERS 
la 25 2716 19. с 20. а 21. с 
А 5. b 6. а 22. с 23. с 24. d 
7. : 8. а оле) 25. d 26. c 27. c 
10. c 1. a 12. d 28. d 29, а 30. с 
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61. c 
64. c 
67.4 
70. а 
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a 
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1. A matrix is 
(a) A real number o 
(b) Either a real or a complex number. o 


(c) An arrangement of mn numbers, 
over the given set S, in a rectangular 
array of m rows and n columns. 

o 


(d) Same as determinant 
1 i —1 


—1 i |isa 3x3 matrix 


4 5. 3-Ш 
over the set of. 
(a) Natural numbers 


(b) Integers 
(c) Real numbers | 
(d) Complex numbers: 

3. 1хп matrices аге called 
(a) Row vectors 
(b) Column vectors 
(с) Null matrices 
(d) Scalar matrices 

b 0 0 
ао, Ehe D 
0 0 b 


` (а) Diagnol таїгїх 
(b) Scalar matrix 


(c) Unit matrix 
(d) Skew symmetric matrix 


[аши а и 


is called а 


EENDE 


oo00 


Matrices 


5. A submatrix of the given matrix * 
bc obtained by deleting Е та 
(a) The first row and the first column 
of the given matrix 


(b) Any number of rows and опе. 
column of the given matrix 


(с) One row and any number of | 
columns of the given matrix Б 
(d) Any numbers of rows апФапу num- . 
ber of columns of the given matrix C] 
6. Two martix A and В аге said to be; 
comparable iff 1 
(a) Number of rows in A is equal to 
the number of columns in B 
(b) Number of columns in A is equal | 
to the number of row in B 
(c) Number of rows and columns is 4 
is equal to the numbers of rows and 
columns is В D 
(d) None of the above [m] 
1 5 1 
ае ЕЕ Г, Корона 
[ко pp СЕ ad 
г 4 Su 
B= ] then 4x B— 
БҮГӨ iT - 
n MEAS TUS | 
(a) 1 ЕК ШІ. 
8 9 Ss 
5 13 10 
Кыл 1 п 
ДЕН КО НЕ 
235 Р 


Sy ДА) o 
ol, В 411 

Е des] a 
EU оса! 


© 8. The matrixaddition is — , i 
(a) Associative but not commutative a 
(b) Commutative bnt not associative O 


(c) Associative and commutative 


both o 
(d) None of above 1 
1 2 1 
9 If 4X =| 4 2 3 | then X— 
4 ао 
1/4 mo st 
(ау 1 2 3 
—1/4 9 7 
1/4 t 1/4 
(5) 4202, 3 o 
=l. 9 7 
T 1/4 2 1 
(c) С ri Пп 
—1 9 7/4 
14 4 1/4 
(4) NOR 53/6 
—1/4 9/4 7/4 
281. 
= and 
10. If A L d ps 1 
3v 74 
В-|1 0 
2 —1 
then АВ is a matrix of order 
(a) 2x3 е а 
0) 3x2 o 


O° 


24 


(с) х2 
(d) 3x3 


0 
П 


ll. If A and Bare same asin Q. 10, 
then АВ is equal to 


Г 15 19 1 п 
(а) L ful 
12 10 1 
yl a 
ҒЫ ud 
pis 44 ы 
ЖЕТСЕ 
(d) None of the above о 


12. If D,, D, аге two diagno! matrices 
then 


(а) D, D, is a diagnol matrix 
(b) D, D.=D, D, 


(c) Both of the above 
(d) None of the above 


Vel Sel 


13. Matrix multiplication is 


(а) Associative but not commutative O 
'(b) Commutative but not associative О 


(c) Associative as well as commutative Г] 

` (d) None of the above | o 

14. Which of the following statements. is 
wrong Ў 


P Г а 
The trace of a matrix 4= 


is defined by 7,(4) —a,,-a; 


(а) Trace of a unit matrix s always 
a fixed natural number o 
(b) Trace of the sum of two matrices is 


equal to sum of their traces П 


(c) Trace of the scalar matrix is some 
multiple of its order 


(d) T, (4B) - T.(BA). Ма 


15. If order of the matrix 4 is nx m then 
order of АТ, the transpose of 4 is given by 


(a) 
(в) 
(с) 
(d) 


nxm 
nxn 
тхп 
тхт 


QO 
о 
а 
a 


16. Which of the following statements is 


correct ? 
(a) 
(b) 


(4-- B) — AT BT 
(4B)T — AT BT 


(с) (KA)? —KT AT 
(d) None of the above 


ШЕШЕЙ 


17. Which one of the following is not an 
elementary operation ? 


(а) The interchange of two rows or 


(0) 


columns 


The multiplication of a row or a 


column by any real number 


(c) The addition of a multiple of one 


) а) 


row or column to another row or 
column 
The multiplication of a row cr a 


column by any nonzero number 
\ 


Г] 


(m) 


18. Which one of the following statements 
is incorrect for à triangular matrix A= (ад) ? 


(a) 
ZI) 
(c) 


а) 


A must be an square matrix 
ау--0 for all і>/ 


It is not necessary that the ele- 
ments aij0 for all i<j 


The elements in the principal 


Г] 
[mi 


25 


diagnol may or may not be zero. O 


19. Mark the correct definition of rank of 


a matrix 


(a) 


Ко 


A number p is said to be the rank 
of the matrix A if every minor or 
order (r+ 1) vanishes 


A number p is said to be the rank 
of the matrix A if there exists at 
least one minor of orderr which 
does not vanish 


(4) 


(c) А number p is said to be the rank 


of the matrix 4 if there exists at 
least one minor of order r which 
does not vanish and every minor 
of order (r+!) vanishes 


A number p is said to be the rank 
of the matrix 4 if the determinant 


а, b, c being all real, is 3 if 
(а) a=b=c 
a, b, c are all different but 


(b). 


(c) 


(а) 


21. 


of any pxp sub-matrix of A is 
nonzero. o 


- 20. The rank of matrix 


AA all 
а? b с" 
Си 


а+ь+с=0 O 


Two of the numbers a, 5, c are 
equal but are different from the 
third 


а, b, c are all different but 


a+b+c40. O 


: Two matrices А and B are said to be 
anti-commute if ' 


(а) АВ=ВА (m) 
(b) AB'—A*B B 
(е) AB=—BA i a 
(d) A/B=B/A [m] 


22, A matrix 4 such that 4*—A, is called 


(a) Idempotent 


(c) Involutory 


п 
(b) Nilpotent D 
о 
oO 


(d) Triangular. 


(a) Idempotent 
(6) Involutory 
(c) Nilpotent of order 2 
(d) Triangular 


23, A matrix A such that 4?— /, is called 


26 


:24. A matrix А such that 4”--0 for some (су A=— o 
Rim aM А20 for any k<m, is said (d) 4*——A a 
(а) Involutary [mi 30. Mark the incorrect statement : 
(b) Nilpotent of order т ГІ (а) The diagnol elements of а skew 
1 " 5 symmetric matrix are all nonzero ГЇ 
(c) Nilpotent of order К. m А 
- DET а (b) Every square matrix can be uni- 
(d) None of the abo quely expressed as the sum of a 
25. A square matrix А such that 47 — 4, is ОНА and а skew symmetric a 
called a hires. гай 
Symmetric matrix c js any square matrix, then 
(a) Syn Й ба УАР 5 ‚ А-А” is symmetric and A—A’ is 
(b) Skew symmetric matrix D 1 skew semmetric o 
(c) Hermitian matrix е o (d) If Ais any matrix, then AA’ and 
(d) Skew Hermitian matrix D A'A are both symmetric. Li 
26. A square matrix A such that 47 — — 4, 31. The diagnol elements of а skew 
is called a Hermitian matrix are 
(a) Symmetric matrix [m (a) All nonzero reals o 
: (b) Hermitian matrix o (b) All pure imaginaries or zero a 
(c) Skew Hermitian matrix El (c) Some nonzero reals and some 
at imaginary 
d) Skew Symmetric matrix р 
i TRUE MH S a (d) None of the above a 
27. Mark the incorrect statement. If 4“ | е 
and B* are the transpose of the conjugates of A 32.. To convert a Hermitian matrix into 
ånd B respectively, then skcw-Hermitian one, the Hermitian matrix must 
be multiplied by 
(а) (4*)*—4 (oer D 
(b) (AB)*—4*B*, А and B being Ў 
comformable to multiplication B (b) i [1 
(с) (А-ЕВ)*=А*-ЕВ*, А and B being © (с) —ї 2 o 
comparable a (d) None of the above Д o 
(d) kA*—kA*, k being any Hd " ; Í ) 
number and Е denotes the conju- 33. Which is not correct ?.]f A js any 
gate of k ПІ square matrix, then-- ------і5 Hermitian. 
28. A square matrix А is said to be Hermi- (a) А--А% o 
tian if 
4244 Ü (b) АА" Б 
рт 0 4-4 g 
(b) A=-A LJ (4) A*A g 
(c) А*=А 7 Е! | ( 
(d) A*=—A Г] 34. Every square matrix is uniquely eX- 
A matrix 4 is said to be skew ВОН 
4 square a k T: 
АНА i^ (а) The sum ОҒ a Hermitian and а 
skew Hermitian matrix ø 


= o 
(a) А-А | ў (b) A=iB, where A and B both are 
(b A*—A symmetric , o 


í 


(c) A+iB, where A aad В are теа! 
skew-symmetric matris 


(d) Thesum of a symmetric and а. 
FREUEN matrix 


. 35. If A is mS square matrix, then A—A* 
15 а 
(a) Symmetric matrix 
(b) Skew-symmetric matrix 
(c) Hermitian matrix 
(d) Skew-Hermitian matrix 


(En | е е] 


36. A square matrix A is said to be 
if AAT=I. 
(а) Idempotent 
(b) Orthogonal 
(c) Unitary 
(d) None of the above. 


е ——— 


37. А square matrix 4 is said to b 
if A*A— 1. 
(а) Orthogonal 
(b) Unitary 
(c) Symmetric 
(а) Hermitian 


Tess ES) ets] 


) 1 
38. The matrix Уз. 


(а) Hermitian 

O Skew Hermitian 
(c) Orthogonal 
(d) Unitary: 


mi 


зап product of two orthogonal matrices 
isa ——— matrix. 

(a) Unitary 

(b) Unit 

(c) Orthogonal 


(d) None of the above 


Eats eh 


27 


40. the,product of two Unitary matrices is 
LS matrix. 


(a) Unit 
(b) Unitary 


а 
Г] 
(c) Orthogonal Г] 
(d) None of the above. . о 

bi 


4l. A skew symmetric matri 
of Габ $ y atrix cannot be 


(а) 1 ГІ 
(b) 2 \ n 
(c) 3 MATS) 
\ (4) 6 o 


42. The points (x 
1» 74), Gr Xp J3)& 
collinear if the rank ot ihe (29, Soon 


хі M І 


(а) 3 
(b) Зог2 
(с) 2ог1 


(d) 3 or2 or I. / 


пора 


43. A necessary condition for the linear 
equations axti, =0 and a,x+-b,=0, to have 
à common solution is that 


=F AA қ ER. 


(а) а,5,--а.8, 

(b). а6.—а;0,=0 | a , 
(с) аа +650 t 

(а) à,09 —b,b, —0 Пп 


44. А necessary and sufficient condition 
for the linear equations a,x--b,y4-e;—0 апа 
ах by 3-04 —0 to possess a unique solution is 
that 

(а) a5 3-555, 0 
(5) аа, 20 
(c) a,b2—a.b,40 
(d) ajb.+-a,b;40 { 


араа) 


45. The value of (һе determinant 


28 


49. The value of the determinant of fourth 


p 4l. order is the sum of ...... terms. 
DOS (а). Four 0 
(а) 31 oO (6) Eight o 
(b) —25 Е (c) Twelve o 
(c) 19 [81 (d) Twenty four o 
d) 17 oO 
: e ј 5 j an Pb | с а 
46. Which of the following statements is 50. x = 
incorrect ? —b al |-d c 
*- (а) Transposition leaves the value of the ас+ b Ls 
determinant unchanged. Г] (а) yb Roc [m] 
(b) И two rows of а determinent are —5с+ай bd-t ac 
proportional, the value of the E 
determinant is zero б сара —betad o 
(c) 1f two rows of a determinant are actbd bd+ac 
interchanged, the value of the 
determinant so obtained is same (с) ac—bd ad4- bc 
as the value of the original 6 
determinant Sues bc—ad — —bd-ac 
(d) If the elements ofany row of a (4) None of the above Oo 
determinant are multiplied by the 
Sume ишарет К (say), then the i 67 19 21 
value of the determinant н 
obtained is k times. the vale dm 51. The value of | 39 13 14 | is 
the original determinant. 1 81 24 26 
47. 1а, b, hare real numbers, then the 448110 
roots of the equation 
(a) —63 
Li 
а-х h (b) 20 
—0 are Lj 
h b—x (c) —43 a 
га! roal : ü \ @) None of the aboye 
(b) All imaginary а [ш] 
(c) Equal o 52. The values of the minors of the { 
ments of the first то пе rele: 
(d) One real and the other imaginary 9 ОАР ШЕ determinant 
. Ea 
a, 6 b, | 
ATL M can be written as a ј | 4 2 —3|are respectively 
sum of......... determinants "kl TED 
(а) Two o (a) 2,7, 11 m 
(b) Three ар (b) 7, 11, 2 o 
(c) Four L1 (c) 1192507, D 
(d) None of the above Oo (d) 7, 2, 11 Ei 
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53. Ifthe system of linear equations 56. Тһе given system of equations 
a,x+b,y+c,=0 x-+y+z—7=0 
ax +b: y +c =0` x+2y+3z—16=0 
asx + by +c=0 x+3y+4z=22 


is consistent (i.e. it possesses a common 


solution) then (a) Has a unique not zero solution П] 


(а) аву-аву0, аб-афо O @ Does not have any non-zero 
(b) ӛ,сұ--басіуЕ0, bycg—b3c2770 O (c) Has › infinitely many non-zero ` 
ae ТА 71 ј solutions 
Cte nicl leo: a (4) Is inconsistent o 
{ GA БУ veg NA „бре сы exemple of a system of 
(d) none of the above o Хр 
2,x+b,y+o,=0, 
54. The given system of equations а,х--ӛ,у--сұ-<0, 
а,х--бу-Есі--0, asx--bsy--04—0 ; 


ax +b} 3-030, 
asx +-bay t 0370; 


a 5 Cy 


a bi Сі 

for which | а, b, €;|—0, but the 
а; bs сз 

System has no non zero common solution. 


аз bs ©з 
(а) х42у-3-0 


ı (a) Is consistent E 
{ i 2x—3 у4-1=0 
(b) Is inconsistent a 3x—7y+4=0 п 
(c) May or may not be consistent 0 (b) 3x+5y+7=0 
(d) Is consistent and has infinitely 4x— у-6-0 
many solutions 0 5x4-2y—1—0 [m] 
55. Тһе system of equations й (е) х-42у--1--0 
x4-2y4-32—0, 2x+4y+3=0 
3x+4y+42=0, 5x+10y+7=0 a 
7x4-10y--122— 0; (d) None of the above o 
S 
(а) Possesses a trivial solution only O 58. Every skew symmetric determinant of 


"a odd order is always 
5 non zero unique 
ү PR д ; Ў (а) Equal to one 


(b) Equal to zero 


(c) Does not have a common non zero 
solution Oo (c) A perfect square 


ooog 


(d) Has infinitely many solutions a (c) A perfect cube 


59. Every skew-symmetric determinant of 
even order is 


(a) Equal to zero B 
(b) Equal to one Oo 
(c) A perfect square + 
(d) None of the above o 


60. Ifa matrix B is obtained by taking 
the transpose of the, matrix of co-factors of 
corresponding elements ofthe matrix 4, then 
B is callled the 


30 


(a) Inverse of A а 
(b) Adjoint of 4 а) 
(c) Rank of A B 
(d) None of the above о 


61. Which of the following statements is 
incorrect ? 

(a) If А і апу square matrix and B is 
the transpose of the matrix of ' co-. 
factors of corresponding elements 
of the matrix A, then В is 
called the adjoint of A 

(b) If А is:any square matrix, then 
(adj. 4)4--A(adj. 4)-- | А| * 

(c) А square matrix A is invertible 
iff | A | 40 


(d) Every square non singular matrix 
possesses a unique inverse 


tj 


(mj 
62. Which of the following statements is 
incorrect ? 
Jf Aand Bare any non singular matrices, 
then 
— (a) AB is invertible 
(b) АТ is invertible 
(с) 4% may ог may not be invertible 
where 4“ is the transposed conju- 
gate of A 


(d) The statements (a), (b) апа (с) are 
~~ not all correct 


0 
[m 


im 


Br 
63. Which ofthe following statement is 
incorrect ? \ 
ТЕ 4 and В are non singular matrices then 
(а) (АВ)-1= А-1В-1 B 


(b) (47) 1 —(43)7 
(c) (4*)1—(4-5* 


(d) The statement (a), (Б) апа (с) are 
not all correct 


m 
ü 


64. Which of the following statements is 
correct ? 


(a) lf A is triangular, А-1 is also 
triangular 

(b) If А is any matrix, then 
adj. A7 —adj. 4 

(c) If 4 and B are s 
order n, then f 
adj. (4B)= (adj. A) (adj. B) 


(d) All the state 
are AN (oland © 


Г] 


quare matrices of 


o 


1 1 2 3 

65, = shite 
IfA 3 4 S | and p(A) de- 

4 5 6 


notes the rank of 4, then °(A) is equal to 
(a) 1 
(b) 2 
(с) 3 
(d) Р(А) does not exist 


gautu 


/ 66. Ifa matrix, A of order тп is reduci- 


0: 


Ir 
b Г , 
le to the form д T where r<m 


Lo 


and r<n, then (A) is 


d т-г t 
n—r 
(c) r E 


(d) Less than r 


(a) e(A-- B)—e(4)-I-e(B) 
(b) eCA-- B) e(A)-- (В) 
(c) 2048) = р) ову 
(d) в(4)--ғ(В)>3 


ў 
ir 


oo 
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68. If tnere is a non-zero minor of order r 
of the matrix 4, then 


(a) (4) = 
(b) e(A)<r 
(c) e(4) is not less than г 
(d) e(4)2r 


69. If all the minors of order r+ of the 
matrix А are zero, then 


Bree Bae 


(a) e(A)—r m 

(b) e(A)<r o 

(c) e(4)>r D 

(d) 9(A) is not greater than r [m] 

10. The system of equations 

4x 4 5y4- 62 —0, 

5x-F6y-- 72—0, 

Tx 4-8) +92=05 is ^ 

(а) Homogeneous and possesses 
trivial solution only 

(b) Non-homogeneous, consistent and 
has a unique solution 

(c) Homogeneous and has a поп- B 


trivial solution 


(d) Non-homogencous, consistent but 
does not possess a unique solution O 


71. If Aisa 3X3 non-singular matrix and 
Bis a 3:43 поп zero singular matrix, in which 
every minor of order 2 is zero, then ẹ(48)= 


(а) 1 


ЕШ ЕЕ! 


2 
1, then 471— 
=5 | } 


п 


АЛДАГЫ 

3 

ТӨТЕН Hd 

EE =) 
wl 1 a 
Кере 

73. If 4 is a square matrix, then 
(а) | 44* | =| Al? [1 
(b) |44*| ——|41* o 
(c) |ААТ|-|4|%. QO 
(d) | AAT |= | А |“ B 

74. An тхп matrix is a square matrix if 
(а) m*—n El 
(b) п3--т а 
(с) m*—n* o yS 
(d) None of above D 


75. If А and B are any two square matrices, 


then——is a skew symmetric matrix 
A-r AT 
@ 454 a 
ST 
oa ш 
АТ-- ВТ 
(с) I ND EAS о 
В— ВТ. À 
(d or о 
` 76. A unit matrix of order x is of rank 
(а) 0 a 
(b) 1 а 
(о) n [m] 
(d) None of the above o 
1 ОЗНА 
177. Thegankof| 102 а [i 
1 2 3 
(а) 0 t 
(b) 1 г 
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(с) 2 а 81. If A is an mxn matrix and e(A)—r, 
id) 3 п then AX —0 has a non-trivial solution if 
7 (а) п=г П 
78. Тһе multiplicative identity of the set о 
all 2x2 matrices is OS E 
б А (с) r»n o 
@ ( ҮДЕ | ee (а) r&n. [а] 
1 (6 82. If «—2 and 
»[ ] d^] Ver ГА 
(b) ov ot | o 3 
: : 4—|2 0 1 2 | then «4— 
(o | АА ] = Si ABER 
a 11 2 2 0 3 ! 
а [ uoo a ()|4 0 1 2 o 
1 2 L 2 0 1 0 
79. The matrix [ cp uv ] has 24 0 6 
(а) The value —2 0 Орои E | í Li 
(Б) The value 2 D EIS UE ту 
(c) The value 4 o 2 AMI 6 
(d) No value tj ()| 4 0 1 4 D 
80. The equations ах +byy-+c,2=d, а OAR ло: 
a,X+-boy+Coz—=d, | ШАЛАР 
азх--бау-Есаг--а, (Әр асы On 9000 Jg 
are consistent if ) PR р АУ 0 
(a) e(4)«e(A, B) o ў 
2 83. If A and Baret i 
(6) (4)>ғ(А, B) p, 418 208 A.Bexist іб "9 128001008 then both 
(0) (4) (А, B) n d 4 and Bare of the same type ПІ 
(d) Any one of (a) and (5) holds Go 314/8 аге square matrices H 
Note : In Ques. 80, (©) None of (2) and (6) m 
LAU DM nga | (d) Both of (a) and (6) B» 
diea) b, д 84. The value of the determinant 
; Ка, 
4; bs (0 Е ки kas 
а b, сі а h Ja bs | is 
and (4, B)=| a, b с а, e Gs 23 
(а) К+ (а; by ca) 
аз b; ©з d; (0) Kk.(a; b; сз) 


Emi 


(c) Kk*(ay'bs сз) D 
(d) 3k(a; bo са) G 


Note: Неге (а, ba сз) denotes the deter- 
minant 


а dg аз 
b b b 
s сі Со єз | 


85. The determinant 


1 1 1 
1 2 3 


Eu DET 

(а |5 2 A a 
7 3 6! 
2 1 ЧЕ 

(БУЛО о Oo 
|2 3 6 
1 2 1 

(с) | 1 SPANS. о 
TU 19556 
ЖАМЫЛА» 

аз 2 3 Oo 
АВ vaste 


86. Which of the following determinants is 
different from others - 


(а) (a; bs са) 
(b) (bs са 98) 
(с) (аз bi са) 
(c) (аҙ b са) 


пппп 
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87. Cofactor of c, in the determinant 
а “а а, “а; 
DURAND E ТЕМУ; 
Gui сә Оу en 
Het dim PSU. 

(а) (ае) 
(b) —(a;5,d4) 
(c) Кар) 
(d) —(aibics) 

a+b c d 

ab а d 

а, са ау 

(а) (а5,с.)--(а5,4%) 

(b) (ас,5)--(а4,5) | 

(с) (ad,c;) -(besd;) 

(d) (acıd,)+ (bc;d:) B 


89. If А; denotes the cofactor of the 
element ay of the determinant A= | ay |, then 
value of 45,45; + 15425 - ... +@nAgn is equal to 


інін и и) 


| 
88. | 


ооо 


(а) A tj 
00 j D 
(c) 1 a 
(4) — 4 o 


90. If A is any square matrix of order n 


then Adj (Adj 4)= fi 


(à) 141"4 n 
(5) 1418” I mj 
(с) |41*74 [ш 
а 1411 D 


91. If A is any square matrix of order n, 
then | АДА | = ј 
(а) 141 
©) 141" 
() |41 
(а) 1417 


аппп 


92. Given 


the value of x is given by 


6 
(a) | 7 
14 


(à) | 2 
3 


х-Ғ2у-Ғ32--6 
2х-Ғ4у--2--7 
3х--2у--92--14, 


- 


2 


4 
2 
2 
4 
2 
2 
4 
2 


N 


3 


он wlo бє woe 


o 


[m 


93. The leading diagnol of the determinant 


4; 


bi 


by 


(а) (а15,24) 
(b) (с.дгаз) 
(с) (аааз) 


(а) кава) 


сі 
€; 


C3 
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94. The determinant 


000 75! @ d m 

dX eu fir se 2 у Т 

e лина s in 15 

а determinant of order 

(а) 3 im) 
(b) 6 D 
(c) 9 LJ 
(d) 27 o 


95. IfA and B are two square matrices 
each of order 3, then 


(a) 4 may or may not have a meaning] 


A 2 
(b) p means 48-1 ја 
(c) e means В-14 . 

В Oo 
(d) A ee 

B [B 


96. Let Abe any matrix. Which of the 
following represents a number ? 


(а) 4 


о 
(b) Adj(4) В 
(с) (A), rank of A o 
(d) A o 
97. Which of the following is notused in 
calculating the inverse of а non-singular 
matrix ? 
(а) Characteristic Equation o 
(b) Minors o 
(c) Adjoint o 
(d) Rank o 
98. Who am 


ong the following is associated: 


with a technique of solving a system of linear 


equations ? 
(a) Sarrus 


B 
(b) Cayley 


Г] 


(c) Cramer o 
(d) Hermite n 


99. Who is associated with matrix theory 2 
(а) Newton П 
(b) Cauchy Пп 
(c) Hamilton Oo 

(d) Euclid. о 


100. One ofthe following terms differs in 


nature from the other three. Mark it. 
(а) Unit o 
(b) Triangular : o 
(c) Singular о 
(d) Diagnol’ o 


101. Mark the incorrect statement? Let D 
be a 3x 3 diagnol matrix. Then 


(а) DT—D о 
(b AD=DA for all 3x3 matrices А o 


(с) DAisa diagnol matrix for all 3x3 
diagnol matrices A o 
(d) ри exists, is di 


1 42 73 
102. [ 
0 


1 —1 
over the set of 
(a) Natural numbers 


agnol. D 


] isa 2x 3 matrix 


(b) Rational numbers 
(c) Real numbers 
(d) Complex numbers 


103. The matrices 
3 1 7 
UE 
(а) Comparable 

(b) Equal 


(c) Both of the above 
(d) None of the above Í 


ТЕ] [е] te а) 


пппп 


35 


104. cos 0 [ cos0 — sin 
біп0 cos 0 ] 


й sin 0 —cos @ 
+sin 0 [ ] is equal to 
cos 0 sin 0 
(a) 0 i [ш] 
(b) 1 Пп 
1 0 
© [ ] 
0 1 
(d) None of the above. D 


105. rv. чај sum 
1 0 i 0 ы 
1 “| 1 0 
die and = 
[ лемі 2 D i | then ) 


(а) с,5.--!,--бубу--6,6, 
(b) сасу = сус, 


(с) 9,9.— 0:5, 


[кл Ea ge [s] (>) 


(d) с,5.- 6.6. 


Note: c, с, and c, are called Pauli-Spin 


matrices. 
106. If 


A= [ i e ПА 5 3 
2 з) i 
(A+B)2= 
(а) 4?--2AB-- B* 


(b) A?+AB+ BA+ В? 
(c) Both of (a) and (5) 


(d) None of the above. 


(ет! еј epa 


107. If A is any mx n matrix and 
the m-rowed unit matrix, then partes 


(а) Alm=A=Al, 
(Б) Im4=A=In,A 
(с) ІҺА--Аһ--А 
(d) АҺ=А=1А 


agg 
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108. Which of the following statements is 
wrong? 


(а) Ап elernentary row Operation on 
` the product of two matrices is 
equivalent to the same elementary 

row operation on the pre-factor O 


(8) An elementary column operation 
on the product of two matrices 
is equivalent to the same column 
operation on the pre factor Г] 


(c) Every elementary row operation 
ona matrix is equivalent to pre- 
multiplication by the elementary 
matrix corresponding to that 
operation Пп 


(4) Every elementary column opera- ` 
tion on a matrix is equivalent to 
post multiplication by fhe ele- 
mentary matrix corresponding to 
that operation. D 


PAE 


1109. Let 4- | GONG | 


р 


Emo ССА 
[2 51 
в- | 1 1 
ТЕ] 


If C is the matrix obtained from AB and D is 
the matrix obtained from 4 by the elementary 
ррегайоп RR, then 


(а) D=CB o 
(b) D—CA o 
(с) C=DA oO 
(а) C=DB o 


110. If 4 and B are two matrices such that 
АВ--А and BA— B, then 


(а) A is idempotent but В is not Г] 
(b) Bis idempotent but A is not 


^ (d) Aand B both are idempotent 


Г] 
(c) A and 2 both are involutory 077 
G, 


matrices 


111. The matrix 


[4 —1 47 
3 0 —4 | is 
[зит ш 


(а) Idempotent 
(6) Nilpotent of order 3 
(c) Involutory 
(d) None of the above. 


112. The matrix 


ab Б. 
А- [ ] is 
—a* —ab 


(a) Idempotent 

(6) Nilpotent of order 2 

(c) Involutory 

(d) None of the above. : 
113. If 4 and B аге n-rowed 

; then 4B is symmetric iff 

(a) A and B both are symmetric 
(b) A and B both are anti- 


(c) 4 and B both commute 


(d) A and B both anti-commute, 


114. The matrix B*4B is 
(a) A is Hermitian 
(6) Bis Hermitian 
(c) Ais skew Hermitian 
(4) Bis skew Hermitian 


. 15. Pauli-Spin Matrices are all , 


(а) Symmetric 
(0) Skew Symmetric 
(c) Orthogonal 
(4) Unitary, 
116. The matrix 
ah REO 
> 2 
L-2 2 —1 | 


square 


па 


B» 


сапп 


a 


symmetric [7] 


Г] 
Г] 


Hermitian only if 


Боов 


пап 


(a) Unitary 

(b) Orthogonal 

(c) Symmetric 

(d) None of the above. 


Oooo 


4 117. If D is the determinant of nx n matrix 
, A, is the adjoint of 4 and 4. is the adjoint 


of Ау, then 
(a) 4,-- ПРА Ba 
(b) 4,45—DIs o 
(c) A,=D"A; о 
(d) 4,—D^^A а 


. 118. Which of the following statéments is 
incorrect ? Н 


| ; 
(a) If k is any scalar and 1,15 the 
unit matrix of order л, then 


adj. (К)=К'Ч 

The adjoint of a triangular matrix 
is triangular o 
IfA is any non-singular matrix 
then AB=AC>B=C 

If A is any non-singular sym- 
metric matrix, then 471 is also 
symmetric. 


(a) 


119. Which of the following statements is 


incorrect ? 
If А and В аге non-singular symmetric 
matrices and 4B— BA, then 


(a) А-В is symmetric B» 
(b) AB-iis symmetric o 
(c) A3B'!is symmetric o 

m| 


(d) AB is symmetric 
4x5 matrix, then which, 


120.. If А denotes а 
presents à null set ? 


one of the following ге 
(a) The totality of matrices equivalent 
to A \ 


The totality of elements of A О 


The totality of matrices similar of 
x п 


(d) ‘The totality of characteristic roots 
of A. 
/ 


37 


Га 2:087] 
121. ға-| 1 5 | 
L2 8 | 
ПОЕ тола Sq ESTO Open 
z= | o 1 осоо : 
02), 05 ағу арно лице ко 
Г-5 9 01 
г-| 0 1 0 } ње 
оо 
” р(АВСВ) is equal to 
(a) 1 n 
(b) 2 C q 
(c) 4 п 
а 8 = 


122. IfAisa3x3 mati i 
] 1 with 
В іѕа 3х3 matrix with rank 3, КЕЗУ к, 


(а) 1 
(b) 2 
(с) 3 
(а) 6 


noun 


123. The matrix 


(а) Orthogonal 
(b) Singular 
(c) Nilpotent of order 2 
(d) Involutary 
i 


124, Which AEN 3 
incorrect ? ; Wr following ешын 


If 4 is a non-singular matrix, then 


(a) 4 is symmetric matrix — 4^1 is 
symmetric matrix 
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i i A~ is also 1 0 
(b) р ку Т net dS г 129. The matrix 4= [ "bur | is not 
i i A” is also 
O diese mm OM y (o) engan : 
(d 141=2 = [47:1 =2 (b) The inverse of itself o 
125. The matrix (c) Involutary п 
[ 9 4-і 3 1 (d) Nilpotent o 
| сен 3i 2i is Г % SE 
КЗ 2i -i J 130. The matrix | -5 0 5 | is 
(a) Symmetric а 3-4 @ | 
(b) Skew-symmetric | o (a) Diagnol matrix g 
(c) Hermitian a (b) Skew-symmetric and Hermitian © 
(d) Skew Hermitian a (c) Symmetric and Skew Hermitian [7 
126. The matrix (d) Skew-symmetric КАЧ. Теру 
ү e n 
0 5 —2 
| | | [pd 2109511 
=] 0 —3i 15 131. The matrix сон 3 i is 
Le Par peta TR aye 


(ДЕЛЕ 0 
(а) Skew-symmetric 
(b) Hermitian 
(c) Skew Hermitian 
(d) None of the above. 


(a) Symmetric 
(b) Skew-symmetric 
(c) Hermitian 
(d) Skew Hermitian 


оороо 


127. If А and В are matrices of order 3x2 132. The maximum numb i 
and Cis a matrix of order 2x3, then — —— possible nonzeroentries in a AES ain nni 
is not defined. matrix of order n is 


(а) AT+B Oo (а) le 
(b) AT+BT o (а z7” —n) a 
Ои B (b) E (п-п). B 
(d) B+CT m 2 
(c) п? a 
Ге 1 Рај (d) None of the above o 
/ "d ct j f і E 153: the maximum number of different 
SI Nira si ae P nie nonzero entries'in a symmetric. matrix 
о er n is 
(а) Nilpotent of order 2 D 1 қ + 
(b) Nilpoten: of order 3 о (а) Uy uten) В 
(c) Not nilpotent o "UP X 
(d) Idempotent o 0) cy (Pn) g 
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(с) m a 
(d) None of the above. oO 
134. The rank of the matrix 
үл cbc QO 
а 1 1 0 | is 
Жауды Pasa 
(a) 0 o 
(b) 1 (m 
(c) 2 [m] 
(d) 3 oO 
(ШУЛ 2 Vee 
135. The matrix | Outre 
LOT o Е 
can be obtained from 
r2 2 3 
3 2 1 |» 
ЖР моні 


(a) Elementary row operations only O 
(b) Elementary column operations 
only : 


(c) Elementary 0 
column both 


perations (row and 


(d) None of the above B 


136, If 4, B, C F,G, H, denote respec- 
tively the cofactors of 9, b, c, f, g, h in the 


Га h 8 ] 
detrminan| A è f | theg 
Ш ted 
(а) GH—AF- А 
(b) AF—GH=fA 
(с) AF—GH=A 
(d) GH-AF=fA 


fie eee 


137. The equations 
х+у+®=3, 
2x—3y+2z=1 
3x—2y+3z=7 are 


(a) Inconsistent o 


and 


(b) Consistent and have .a unique 
solution 


(c) Consistent and do not have a unique 
solution ) 


(d) None of the above o 
138. When every element of a nth order 


determinant A is multiplied by a number K, 
then the value of the determinant 


(a) Is unaltered ] a 
(^) Becomes KA a 
(с) Becomes "КЛ Ba 
(d) Becomes K"/\ o 
139. IfA4 and B are matrices such that 
в(4В)--е(4)» then 
(a) Bis singular oO 
(b) B is nonsingular П 


(с) Number of rows in B equals 
number of columns in A. 


(d) None of the above a 


140. Which of the following is not a 
skew symmetric/symmetric determinant ? 


Peo Ste 2 

w|- о a "E 
L h 994 
ПИЕ соба 

ој 1 a | o 
L 8 д 10) | 
О, are) 

eie 2 5 74 = 
Lb -а oj i 
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either 4 or B is a zero matrix i.e. 


s 1 57] AB=0 = either 4=0 or B—0 O 
(4)| —1 iN Et H (b) If 4 and B are square matrices of 
[= ay TEN] 3 the same order, then 
141. The equations (A+ BP —A*-24B3 B: 1 
х+у=2 (с) If 4, В and C are comparable 
WA matrices such that А--В--А-ЕС, 
37-1 then B=C [r 
x—2y-lare: А 
(а) Inconsistent [m] (d) If A and B are Square matrices of 
(b) Consistent but have many solutions the same order, then 
(c) Consistent and have unique (4-- B(A— B) — 43— p: a 
solution 1 erat 
(d) Consistent but does not have any 144. A (Adj. A) isa 
solution H (а) Zero matrix o \ 
142. If A and В are square matrices of the 1 x 
same order, then \ (6) Unit matrix o 
(а) Adj. (AB)=(Adj. A)(Adj. B) o (c) Scalar matrix D 
(B) (4+8) 1 — 414- p 5 (d) None of the above o 
(e) A and B are non-zero and AB=0 ; У 
= exactly one of | A | and | B | 145. The matrix В'АР is symmetric (Ке, 
го «aen symmetric) according as 
Aand Ba -гего and 4В-- UNE 2 | 
(а) 4 ќе теләр A | E s (а) Ais symmetric (skew symmetric) O 
443. Which one of the following state- (0) 4 is skew symmetric (symmetric) O 
ments is correct? | ' (о) A is Hermitian (sk Heri 
(а) If А and В are matrices such that i m Ee Senta) e D] 
AB exists and is zero matrix, then (d) А is skew Hermitian (Hermitian) ГЈ 
ANSWERS | 
l.c 2. d 3.a 34. a 35. d 36. b 
4. b 5.4 6. е 37. b 38& d , 39. c 
7. b 8. с 9. d 40. b 4l. а 42. c 
10. c 11. c 12. c 7” 43. Б 44. с 45. 4. 
13. a 14. a 15. с 46. c 47. a 48. a 
16. а 17. 5 18. а 49. d 50, c 51. c 
19. c 20. d 21. c 52. b 53. c 54.0 
22.а 23. b 24. b 552/6 56. a 57. c 
25. a 26..d 27. b 58. b 59. c 60. 5 
28. c 29. d ИЗ! Дд 61. b 62. c 63, a 
31. b 32. b 33. c 64. d 65. b 66, c 
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67. b 68. с 69. d 109. d 110. d ТИЙ С 
70. c 71. а 72. с 112. Б 113. c 114. a 
73. c 74. d 15. d 115. d 116, b 117. 4 
76. c TI. c 78. b 118. a 119. d 120. 4 
79. d 80. c 81. b 121. b 122. b 123. d 
82. d 83. b 84. b 124. d 125. d 126. b 
85. b 86. d 87..c 127. a 128. b 129. d 

. 88. d 89. b 90. c 130. d 131. d ' 132. b 
91. b 92. b 93. a 133. c 134. b 135. a 
94. а 95. a 96. c 136. d 137. a 138. d 
97. d 98. c 99. c 139. b 140. d 141. a 
10054 Tor: Hae 142. d 143. c 144 c 

145. a 
103. c 104. c 105. a 
106, b 107. c а. 108.5 


3 


alculus Á 
Са Section—A 
DIFFERENTIAL CALCULUS 
0 6. The set of all natural numbers is not 
1. Whatis -5-? closed with respect to — , ; 
i n (а) Multiplication n 
(a) 0 (b) Subtraction tJ 
(0250 n (c) Addition m 
9 d ХА» B (d) All of the above 10 
2 - » 7. Every rational number is expressible as 
p: 9 (79) 15 equal to р. where 
“(а) 0 [3974 
(b) a oO (a) p and q are апу natural numbers O 
(с) None of the numbers (m Ы Р АН 4 аге any integers ; БІ 
f the ab oO ©) p and q are any nonzero integers 
(4) None of the above (d) p and q are any integers but 940 ГІ 
д) 2. is 8. Every rational number can be expressed 
5 asa и : 
DA iul die б (Q Recurring decimal п 
CC b) Terminating decimal i 
(c) An rational number a (c) Recurring or a terminating decimal o 
(4) Indeterminate о (d) None of the аһоуе | o 
4. 0 (ао) is defined as 9. There "is no! rational number: whose 
square is i 
(a) A finite number always 
(b) Infinity "n 3 i 
(c) A number which takes finite value ] B) А П 
іп some cases and infinite other- “(с) 964 lal, 
wise [ш] (4) 1089 B] 
(d) None of the above a 10. Тер? is an'even number, then 
x? — 36 ` (a) p is even D 
i of at x=6 à 
5. Find the value T 4b). p is odd = 
(a) 12 imi (c) p may either be even or odd oO 
(b) 0 mj (d) p is prime o 
(е) Does not exist 5 ll. 4/2 lies between 
(d) None of the above П (а) 1 and 1:1 o 
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(b) 1 and 1.2 [1 
(c) 11 and 1:2 0 
(d) 1:2 and 1:3 o 


e any three numbers 
sae ee ee A x lies between 
(a) a—l and a+! 
(Б) a—1and a 
(c) a and а-Е! 
(d) —оо and a+! 
13. If |a—b| «Ll, |b—c| «m, then 
|a—c| is 
(a) Equal to /—m Г] 


Li 
im] 
Г] 


(b) Less than /—m g 
(c) Greater than /—m B 
(d) Less than /--m 

14, —3<x<7 is equivalent to (5 
(a) |х-31-<4 п 
(b 1х=712—10 5 
(е) |х-21 <5 B 
(d) None of the above 

15. 2<x<5 is equivalent to i 
(а) 1x—21 «3 5 
(b) | x—7/2 | «312 p 
(c) L.x—51 «2 g 
(d) None of the above 

16. б< | x—11 «2 is equivalent to 
(а) —1<х<1 g 
(b) 1<х<3 a 
(c) —1<x<3 E 
(d) None of the above 

17. | x-+1| «2 is equivalent to 
(а) -1<х<3 а 
(6) —3<х<1 | D 
(c) —1<.х<1 Г] 


d) None of the above E 
t Ais T | x—1 | „then for х<0 


y is equal to 


(a) 2x—1 E 
0) 1 5 
(c) 1-2х B 


(d) Any positive real number 
19. The domain of the function y=i* 15 
Biven by the set of all 


i 


(a) Real numbers 

(b) Rational numbers 

(c) Integers 

(d) Natural numbers 
20. The domain of definition of the 


оров 


function is the open interval 


hie 
4 (1—x)x—2) 
(a) (--, 1) Oo 
(6) (2; со) а 
(с) (1, 2) Г] 
(d) None of the above tj 
21. The domain of definition of th 


о 


function aloe is 
Y4—x ` 


(a) (—оо, со) 
(b) (--оо, 0) 
(с) (0, со) 
(4) С-ео, 0) 
23. Which ofthe following sets is not 
countable ? 


EJ Gi CI CJ 


(a) The set of integers m| 
(b) The set of Rational numbers [p 
(c) The set of Real numbers 0 
(d) The subset of a countable set tj 


23. Ifa and bare two different rational 
numbers, then either az b or ba. This 
property is expressed by saying that the 

(а) Set of rational numbers is dense 
or order dense 


(b) Set of rational numbers is Archi- 
medean or Archimedean ordered [ө 

(c) Order relation is total or the order 
relation satisfies the law of 
Trichotomy Г] 

(d) None of the above [i] 


24. If a, b andc are any three rational 
numbers, then a<b > а--с<54-с. This pro^ 
perty is expressed by saying that the 

(a) Order structure of the set of 
rational numbers is compatible 
with its algebraic structure мг 
addition 1 Р 

(b) Set of rational numbers is Archi- 
medean Ј g 


(c) Set of rational numbers is dense ç 
(4) All of the above tj 
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different rational! 
rational 


25. Between two 
numbers, there lie how many 
numbers ? 

(2) Only one rational number 

(b) More than one but only a finite 
number of rational numbers 

(c) Ап infinite number of rational 
numbers o 

(d) None of the above o 


26. Which опе ofthe following proper- 
ties is expressed by saying that the set of ration- 
al numbers is Archimedean ordered ? 

(а) Between two different rational 
numbers, there lie an infinity of 
rational numbers 

(b) Ға, b, c be any three rational 
numbers, then 

a<b, с>0 = acc bc 

(c) If a and b be two positive rational 
numbers such that a>b, 250, 
then 4 а positive integer п such 
that nb>a 


(d) None of the above 
Sections of Rational Nnmbers 


o 


o 


t 


Bg 
а) 


If Land U Бе апу two non-empty sub- 
, Sets of the set О of rational numbers such 
that ] 
(i) L 00-0 
(ii) хе L, y€ U = х<у 
Неге L40, UzEQ, L N U= Ф 


U is called the complement of Lin Q, and 
Lis called the complement of U in О “іп as 
much as U consists of rational: numbers which 
are not members of L. Such apait L,U of 
subsets of О is called a section of rational 
numbers, to be denoted by (2, U). L is called 
the lower class and U is called the Upper class 
of the section. 


27. Which of the following is not possible 
for a section (L, U) of rational numbers ? 


(а) L has no greatest member апа U 
7 has no least member 


(b) L has а greatest member and U 
has а least member 


| (с) L has no greatest member but U 
has a least member 


(4) L has a greatest member but 
has no least member 


U 


[кыв 15 


28. 


then 


29. 


30. Which of the fo 
correct ? 


3l. Which of following "statements is 
correct ? / 


(c) A section is said to be a real 


If L—[x : x «0, x20 and x? <2] 
U=[x: x20 апа x22] 


(а) L has a greatest member and U 
has a least member 


(b) L has a greatest member but U has 
по least member 


(c) L has no greatest member but U к 
has a least member 

(d) L has no greatest member and U. 
has no least member 5 


Which of the following statements is 
correct ? 


(a) A pair of non-empty subsets L and 
U of Q is a section if [m] 
6G) І(/0--0 
(i) x€L,ycU > х<у 
(iii) L has no greatest member 
(b) A pair of non-empty subsets L 
and U of Q is a section if 
(i) LUU=Q ! 
(0) xEL, yeu = х<у 
(iii) U has по smallest member 
(c) Any given non-empty subset L of 


Q will form the lower classof a 
section if it is such that 


(4) LAO 
(üi) ХЕ L, yx = JEL 
(iii) L has no greatest member 


(d) АП of the above g 


llowing statements is 


(а) A. section of rational numbers is 
called a real number, 

(b) A section is said to be a real ration- 
alif the upper class of the section 
does not have a smallest member [7] 


D Y 


irrational if the upper class ofthe. 
section has a smallest member o 
(d) All of the above mj 


(a) The set of all rational numbers is 
the subset of the set of all real 
rational numbers ME 


Ej 


' (b) The set of all real rational 
numbers is the subset of the set 
of all rational numbers 

(c) The set of all rational numbers is 
equivalent to the set of all real 
rational numbers 

(d) None of the above LJ 


32. A real number ө1--(2,,, ЕЛ) is smaller 
than the real number «;—(Ls, ©») i 


(а) L, is a proper part of 7, o 
(b) L, is a proper part of 0, a 
(c) Le is a proper part of L, o 
(4) L, is a proper part of Us o 


33. If L, is a proper part of La, then 4 an 
infinite number of members which belong to 
(а) L, but not to U; 
(b) L, but not to 1, 
(с) L, but not to La 
(d) О, but not to 7, i 
34. If L, is a proper part of 7, then g an 
infinite number of members which belong to 
(а) 0, 
(b) 0, 
(с) L, and Z, both 
(d) None of the above 
35. A real number (2, U) is positive if 
(a) L and U both contain an infinite 
number of positive members 
(b) L contains an infinite number of 
positive members | Р 
‘(c) U contains an infinite number 0 
positive members | 
(d) Any one of the above holds \ 
36. А real number (2, U) is dyes s 
d U both contain an infinite 
|) DU of negative members o 
(b) .L contains an infinite number of " 
negative members | 
(c) U contains an infinite number of 
negative! members 
(d) Any one of the above holds o 
ts of 
37. If a; B and У be any three elemen 
Ru: i of di real numbers) then R is totally 
Ordered if | ) 1 
(а) Either «« B or < 
(b) «<р, 8<ү->а<7 О 


-0000 оова 


KETSE E 


\ 


(с) Both of the above hold Пп 
(d) None of the above holds Пп 

38. Which of the following statements is 
correct ? 

Let а* and b* be real rational numbers: 
corresponding to rational numbers а апа b 
respectively, then 

(a) If «—(L, 0), 
аег-а“<о 
(b) If «—(L, U) 
bEU>a<b* 
(c) axbea*<b* 
(d) All of the above 

39. Which of the following. statements 
refers to the property of order completeness of 
Real numbers? If Z and U be two proper 
subsets of the set R of real numbers such 


that 
(i) LUU=R 
(ii) «€ L, BEU>a<f then 
(а) L has a greatest member mi 
(b) U has a smallest member Oo 
[m 


ппп Пп 


` (c) Either Z has a greatest member 
or U has a smallest member 
(d) Neither Z has а greatest member 
nor U has a smallest member Oo 
40, Which of the following statments is 
wrong 
(a) The set of real numbers is order 
complete У 
(b) The set of rational 
| order complete 
(c) Between two real numbers, there 
lie infinite number of irrational 
numbers / 
(d) The s:t of rational numbers is 
Archimedean ordered \ 
41. Which of the following functions is an 
algebraic one ? Ў ^ 


numbers is 


(a) 5* г n 
(b) log(1 +x) | п 
(с) V 2x 4-3) o 
(d) sinx 


42. Which of the following functions is a 
transcendental one ? 


(а) х= | n 
о ee 


(c) Ү/х#-Ех-Е1 
(d) All of the above 


П 


1 


43. Which of the following functions is an 


odd опе ? 


(а) x*--x?--1 

(b) cos x 

(c) Constant function 
(d) х3--х 


44. Which of the following is an implicit 


function of x and y 5 
(a) Ка, Y= 
(b) Јо)-ЈО)--О 
(c) f(x, y)=0 
(d) y=f(x) 


45. What is the limit of the function ? 


х2—4 
x-2 8$ x2 


(a) 0 
(b) Does not exist 
(c) 2 
OEE 
46. Find the limit of the function 


1 E 
es ABE >a? 
(x—a) cos Е т | 85 xa 


(a) 0 

(b) a 

(c) cos a 

(d) Does not exist 


47. What is Lt sin 
x0 x 


(a) 0 

(5) 1 

(c) оо 

(d) Does not exist 


48. What is Lt АХ » 
xl 
(a) 0 
(b) 1 
(б) ж]? 


(d) None of the above 
49. Lt (1+ 2 остана 


Xo 


0000 


Em EE 


ПЕЕ 


ГЕ Б 


(а) 0 

(b) е 

(с) е? 

(d) None of the above 

1 
50 Lt (14-x)X is equal to 

x0 

(а) 1 

(b) со 

(c) e 

(c) e 


51. Whatis Lt £—l, 
x30 х 
(а) —1 


(b 1 
(e) 0 
(d) Does not exist 
52. Find the limit of the function 
a*—1 


(b) log a 
(c) es 
(d) None of the above 
53. Find the limit of X=% |. 
xa (a>0) Site 
(a) 0 
- (b) log a 
(c) na 
(d) пат! 
54. The limit of the function 


X sin 26 as х->0, is 
(a) 0 

(0) со 

(c) Does not exist 

(d) None of the above 


55. Which of the following limits exist? 


(a) lim + 


(b) lim 1 


оосо Oooo apop o000 


папп 


' ds 
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T 
© ND bu п 63. Let f(x)=1 if x is a rational numbe 
and f(x)—0 if x is an irrati m ber 
i function fi „ап Irrational number, Бе а 
(d) lim! 21s a Топ rom A into A, then /0/(1.4327) is 
56. Lt 2-1? is Ош о 
x0 i (5) 0 E 
IR E (c) Indeterminate n 
(c) со E (d) None of the above. >. E 
(d) None of the above o 1 
. 57, If f(x)=[x], where [x] is the greatest 64. Lt 2*-1 i, 
integer not greater than x, then x1 
lim f(x) is 2 (а) со - 
х>1 \ (b) 0 
(а) 0 0 (c) 1 B 
(b) 1 oO (d) D : а 
(c) Does not exist [m] АБЫ not exist. n 
(d) None of the above o Ri Which of the following limits do not 
58. The right handed limit of log x as х->0 1 : 
^ SS C 1 Б 
Qo ЫЛ MP Menu ја 
—p* 
9 --со / а urs 5 
(D eee n (0) Lim —1_ Nie 
59. lim <= as x>0 is хэа аы 
x0 =, leas 
(a) 0 Б 3 
‚ (b) со 4 
(9 does not exist ; г (c) Bum x 1 im] 
(d) e 
PL right handled limit of the function (а) All of the above. o 
|x| 2 66. Lt x"=0 for 
as x0 is noo 
4 ` Пп (а) x=1 B 
(2 Es] гі (B) x>1 Е 
(c) 0 E (с) хі © B 
а) |x| «1 B 


(d) oc 
61. The left handed limit of the function 


c xn 
E as x-»0 is 67. The limit of ту, where n>oo through 


(а). 1 8 positive integral values, is given by 
(9) у D (а) 2 a 
(d) оо [m ® + Е 
62. If f= 22, for all real numbers ex- , (2) eo t 
cept x—0 and g(u)=u?+1 for all real numbers (d) None of the above. o 
u, th (10) is not defined for 0 ^ 
CUR numbers и a 68. For every value of i, ( 14-1. ) lies 
ATEM | between 
OR о (a) Vand 2 e 


(d) u=0 
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(b) 2 and 2:5 
(c) 2 and 3 
(d) 3 and 3:5 


папа 


у d 
x 
69. Lim 1+2) is 
x 
(а) е“ 
X 
(b) е“ 
(c) loga 
1 
(d) log 


10. А function f(x) is continuous fat x=a 
if 


а 
Oo 
o 
mj 


(a) Both the left handed and right 
handed limits exist as х->а and 
are equal 

(b) Either the left handed or the right 

handed limit exist as х->а and is 

equal to value of the function at 
x=a 

Both the left handed and right 

handed limits exist as xa and 

are equal to the value of the 

function at x=a oO 


(d) None of the above. o 


71. Which of the following functions is not 
continuous at x=0 ? 


а 
(с) 


(дф fe) sin 1 (0) 


" (0)-0 a 
(Б) ЈО) =х sin i (520) 
fO)=0 : п 
(с) fix)=cos + (x50) 
Л0)--0 (m) 
l 
@ Лех I , (#0) 
1+е* 
/(0)=0 á 


72. Which of the following functions is 
continuous at x=0 ? 


1 


e* 


(а) ТОо)- T 
l+e* 
fO)=0 


(x40) 


1 

= зыш (x0) 
ех +1 
Л0)--0 

(с) f(x)21 


(b) (х)- 


== (x0) 


1-ех” 


1--е “ 
f(0)—0 
Lt 3x--4 tan x is 
x30 х 
(a) 3 
(b 4 | 
(c) 7 
(d) 0 
74. ТЕ both the left as well as right handed 


limits exist as х->а and are not equal, then the 
function is said to have 


(а) ‘A Discontinuity of the first kind 
at x—a 

(D): A Discontinuity of the second 
kind atx=a . 

(c) Mixed discontinuity at x—a 

(d) Removable discontinuity, 2 


75. Тһе function defined by 
1 


(а) f@)= (x50) 


o 


73. 


папа 


јад (x0) 
Х0)--0 
(а) Has а discontinuity of the first 
kind at x=0 | 
(b) Has a discontinuity of the second 
kind at x=0 
(c) 
а) 


d removable discontinuity at 


Is continuous for x=0. 


Ete СЕ СС 


76. The function defined by 


foe) —ÀEEL (хә!) 


1+ех—1 
Ха)-0 
(a) Is continuous for x—1 o 
(b) Hasa discontinuity of the first 
kind at x=1 
(c) Has mixed discontinuity at x=1 О 
(d) Has removable discontinuity at 
LL 
77. Lt [5 (C e at ] is 
ESL. ue n 
(а) 0 
1 
(b) GE 
(c) 1 
(d) со i 
78. Lt Ad ets “.- 1] is 


по 
(а) 0 


1 
(6) XE 


1 

(c) 3 
(d) None of the above. 

7. jp, -біп( дөп Ж js 

h>0 h 

(a) sinx B 

(b) —sinx o 

(c) cosx o 

(d) Does not exist. 


con 0. Which of the fo 
tinuous at x=0 7 


]lowing functions is 


(a) f= sine (x40) 


g 
fO)=1 
© ra=) СО n 
f()—1 


(c) f(x). Ва. (х0) 
Хо)-1 


=й 


а) f@)=e * (x40) 
Х0)--1. 


[m] 


81. Which of the following functions is 


discontinuous at x—0 ? 


=l 


x 


(а) Л) = —*—— (ско) 
ек 
Х0)--1 
E 
(6) дасе (x20) 
ET 
40-1 
а. 
(с) f@)=(1+2x)* (ско) 
ХО)--ез 
@ f(ges Чад (у 
e 
82. Lt sinh хі equal to 
x 
(а) со 
(b) -со 
(с) 1 
(4) —1 
83. Lt cosh x is equal to 
хә ә 
(а) со 
(b) -со 
(c) 1 
(4) -1 
84. Lt tanh x is equal to 
xe 
(а) со 
(b) --со 
(c) 1 
(а) —1 


85. The function defined by 
Јаусеовх — (x20) 
=—cosx (х<0) 


EDO 0000 Г] 


Oooo 
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(а) Has a discontinuity of the first 89. The function defined by 
kind at x=0 4 j 1 
А) 5: п x40 
(b) Has a discontinuity of the second оса х ( v ) 
kind at x=0 ‚ m. Л0)-0, is 
(c) Has a removable discontinuity at a (a) Differentiable but not continuous O 
XE 4 ü (b) Continuous but not differentiable Г] 
(d) Is continuous at x=0. (c) Both continuous and differentia- 
86. The function defined by ble 
д-ізх (x«.2) (d) Neither continuous nor differen- 
—5—x (x22) tiable. 
(a) 15 continuous at x—2 қ a 90. The function defined by 
b) Hasa discontinuity ofthe first Nx $ 
ко kind at x=2 - . E f(x)x sin Ж (220) 
(c) Has а discontinuity of the second = f(0)—0, is 
kind at x=2 2 А Е 1 
(d) Has а removable discontinuity at а) ЛАРДЫ but not differentiable 
х--2. К 
ү 1 b) Neither conti i = 
87. A function f(x) is said to be differenti- 9 tiable at S RR, Ы noridifteren a 
able at RT if р a (c) Differentiable at x=0 a 
(ФТ continuous (d) None of the above. П 
(b) Lt тец exists апа is 91. The function f(x)— | x | is 
һ-0 А (a) Continuous at x—0 D 
equal to value of the function at (b) Not continuous at x=0 o 
х-а o (c) Differentiable at x=0 o 
(d) None of the above. o 


(c) S се exists and is 
e p 


92. Which of the following functions is 


equal to value of the function at differentiable ? қ 
x=a fee 1 
= X'sin — 
und алау уо E (a) f(x)2e "sin x (ско) 
a so Прет f(0)—-0, at x—0 
fla—h)—fia) : (b ¢@)=14+x ifx<2 
Db eer ath тап ры —5—x ібх>2,аіх-2 р 
and are equal. o (с) fe») (х<1) 
88. Ifa function f(x) is differentiable at ct 
х--а, then x (51) 
(a) It is continuous at x=a [ш] f()-2, atx=1 o 
(p Lt farh) Ја) and (d) None of the, aboye. [1 
һ-0 һ 93. Тһе function 
ДЕ : қ 
B етпк both exist @ Tis Fw | +x—2 [is differentiable in 
and are equal Ў (а) x=0 and x—3 o 
@ It лат а=) = (b) х=1 a 


(d) all of the above hold. o (c) x=2 a 


51 
(d) х- and х--2 о 
94. Consider the function defined by 
SOCOS : (х520) 
J(0)—0 


In order that f(x) be differentiable ай х--0, 
what condition is expected to be satisfied by 


p? 


(a) p 0 o 
(b) p>0 but p«1 o 
(c) p<0 m 
(d) p>1 L1 
95. Which of the following is not а pro- 


perty of continuous functions ? 
(a) If f(x) be continuous for Х--с and 
J(c)z0. Then there exists ап 
interval (c—3, c4-3) around с 
such that f(x) has the same sign 
as Дс) for all values of x in this 
interval 
(b) If f(x). be continuous іп а closed 
interval (е, b]. Then there exist 
points c and din (а, 8), where f(x) 
assumes its greatest value M and 
the least value n respectively i 
(c) If f(x) be continuous in а close 
à И (а, b] and let f(a) and fib) 
have opposite signs. Then f(x) is 
positive for all values of x lying 
between a and b 
In (c), f(x)=0 for atleast опе 
wales of x, lying between а ando O 


96. Ifa function f(x) is derivable in the 
closed interval (а, 5], and /(а)--/(0), then Я 
atleast one value of x lying within (а, b] such 
that f’(c)=0. This is known as 

(a) Lagrange’s mean value theorem O 


Oo 


mj 


E 


(4) 


(b) Cauchy's mean value theorem | CJ 

(c) Maclaurin's theorem Lj 

(d) Rolle's theorem H 

97. Ша curve has a tangent at each оГ its 
Points and the ordinates of its extremities аге 
point of the 


equal, then there exists atleast one 
Curve other than its extremities, the tangent 
at which is parallel to X-axis. This is known 


as қ 
(a) Rollv’s theorem n 
(b) Lagrange's mean value theorem Oo 


(c) Cauchy’s mean value theorem 
(d) None of the above 


98. 


Oo 

Oo 

Consider the function 
Д(х)=х(х+-3)е-°{® 


How many values of x exist in [—3, 0] for 
which f'(x) vanishes ? | 


(а) Мопе D 
(6) One ja] 
(c) Two Пп 
(d) Three [ш] 


99. For Rolle's theorem to be satisfied for 
any function Jx} in (а, b], how many values 
can x take in (а, b} for which f'(x) vanishes 9 


(а) Only опе [mi 
(5) Only two a 
(c) ^ny number of values (éa) 
(d) Atleast one o 


100. Which one of the following is the 
statement of Lagrange's mean value theorem. 


(a) If a function f(x) and F(x) are deri- 
vable in an interval [a, b] and 
F(x)#0 for any value of x in 
[a, b], then there exists at least 
one value c of x lying within [a, 5] 


such that 
F(b)—F(a) Ес) 


(b) Ifa function f(x) is derivable ‘in 
ап interval [a,a+h], J at least 
one number 9 lying between 0 and 
| such that 
Ла) — fa) 4- hf (a 4-07) 

(c) If a function f(x) possesses deri- 
vatives f(x), /"(x),......f'(x) upto 
acertain order? for every value 
of x in the interval (а, a+h] then 
q atleast one number 0 lying bet- 
ween 0 and 1 such that 


fat h=f@+hf (a) 4- ifia 


0 


(а) 


qt "| 

| int (a+ 6h) ü 

(d) None of (а), (b) and (c) is the 
statement of Lagrange’s mean 
value theorem 


a 
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101. Iftwo functions f(x) and F(x) are 
derivable in an interval (а, a+-h] and F "(x)250. 
then Я atleast one number 6 lying between 0 
and 1 such that 

Кат Ја) 
F(a+h)—F(a) 


_ Јави) 
F'(a4-6h) 


This is 
(a) Lagrange's mean value theorem 
(b) Cauchy's mean value theorem o 
(c) Taylors development of a 
function with Lagrange’s form of 
remainder 
(d) Taylors development of a 
function with Cauchy’s form of 
remainder. 
1f a function f(x) is derivable in the in- 
terval[a, b], then d atleast one value c of x 
lying within (а, b] such that 
[HHO _ 
102. Which of the following interpreta- 
tions about f(b)—f(a) is correct ? 
(а) It is the average rate of change of 
the function f(x) over [a, b] 
(b) It is actual rate of change of the 
function for x=c 
(c) It is the change in the function 
f(x) as x changes from a to b 
(d) None of the above 


103. (b) —f(a) 
b—a 


= 


ma ШЕЕ] 


is the 


(a) Average rate of change of the 
function f(x) over [a, 5] 

(b) Actual rate of change of the func- 
tion f(x) for x=c 

(c) Change in the function f(x) as x 
changes from a to b 

: (d) None of the above 

104. f'(c) is the 

(а) Average tate of change of the 
function f(x) over [a, 5] 

(5) Actual rate of change of the 
function for x=c 

(c) Change in the function f(x) for 
XC 


Tel Es] el 1 


ЕЛШІ ат ЧЫН 


(d) None of the above 


105. А function f(x) is called monotoni- 
cally increasing function of x in (а, b], if 


(a) 7'(х) <0 for every value of x in 
[a, 5] o 

(Б) f(x)<0 for every value of x іп 
[a, o 

(c) f'(¥)>0 for every value of x іп 
[a, Oo 

(а) f(x)>0 for every value of x іп а 
а, 


106. The function 


f(x)22:3—15x2-4-36x--1 
is monotonically decreasing in 


(а) (—оо, 2] a 
(b) [2, 31 Г] 
(c) ІЗ, со) o 
(d) None of the above oO 
107. Ка function f(x) is derivablegin (а, b 
then Я atleast one value c of RR d [c 
ш) LOMO ра), асса n 

b)— 
0) КОЛО) p, a>e>b D 

by- 
(с) ЛӘ) _$(0,a<c<b о 

b)— 
(d) IDLO _ p, a>c>b oO 
108. If in the Cauchy’s mean value 
theorem, we put f(x)=sin x and F(x)=cos x 

then c is 
(a) A.M. of a and b D 
іп x4-cos X 

(b) sin i п 
(c) sin 2x L1 
(d) Vsin x cos x o 
109. In Taylor’s theorem with Lagrange’s 


form of remainder, the remainder after n terms 
is given by 


oT 


Oa "а OB) o 
(b) pfo) 
(c) nd f^7X(a--0/) go 


(4) x f*7X(a-H91) n 
110. In Taylor's theorem with Cauchy’s 
form of remainder, the remainder after n terms 
is 
(a) = г/(аз-0) D 
(Б ! (сқа) m 
(c) = (1--0у-3ң(а--0)) o 
@ рта 9e 


111. Maclaurin's development of Хх) іп 
(0, x] in the finite form with Lagrange's form 
of remainder is given by 


(a) fo) =fO+x/O+ 2270) 
т 


ктү ТА? 


+2" 1-00) o 


|п-і 
(b) =OS OH ЈО) 


ums + eae 
олло, B 
сы 
(с) /@а+һъ)=Да)+/(а)+- g^ (a) 
jm s 
tgo eine typ 


dg fret oh) n 
no. 
(d) дан) Әр 
CIE Ет ута) 


tz aoao D 


26g 233 zs 
112. Pu agat 0592 + = 
ung is equal to 
(a) log x [mi 
(0) е" Lj 
(c) e Oo 
(d) log (1—x) [m] 
XA XE xm 
113. От 
EN i xi 
ario Bar S бх 
is equal to 
(a) sin x Li 
(b) cos x Oo 
(c) tan x з о 
(4) log x LH 
- 14. um кше шз) 
is equal to 
“(х) 
@ ѓе D 
(5) f'(x) Oo 
(c) Does not exist Пп 
(d) 27%х) o 
115. 1f, under certain conditions, 
S(a+ 9h)=f(a)-+-hf (a+0h) (0<<0-<1) 


provided f'(a) is continuous and поп zero, 
then as 7-0, 0-> 


(а) 0 Е 
(b) 1 Bn 
93 Е 
@ 13 5 


116. Дс) is said to be the maximum value 
of the function f(x) if q some interval (с--8, 
c4-8) around c such that for all values of X, 
other than c, lying in this interval: 
(а) f(c) < Хх) 
(b) fle—8) > fc) 
(c) f(c+8)>flc) 
(d) Ќе) > Јо) 
117. Mark the correct statement : 
(a) f(c) is an extreme value of f(x) iff 
f'()—0 


ooog 
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(b) ТЕ f(c) is an extreme value of f(x), 
then (с) -0 1 
(c) ГЕЈ (е)--0, then f(c) is an. extreme 
value of f(x) o 
(d) All of the above statements are 
incorrect 
118. The greatest and least values of f(x) 
in any interval (а, Б] аге given by 


(a) Ға) and f(b) о 
(b) The valves of x for which //(3)—0 O 
(c) Either (a) or (b) o 
(d) None of the above Пп 


119. The greatest and least values of 
3x1—2x3— 6x?4- 6x - 1 in [0, 2] are 
(a) 2and ] 
(b) 21 and 2 


39 
(c) 15 апа 1 


(d) 21 and 1 
120. f(c)is a maximum value of f(x) when 

(a) f'(x) changes sign from positive to 
negative as x passes through 0 

(b) f(x) changes sign from negative 
to positive as X passes throughO O 

(с) f'(x) does not change sign as X 
passes through 0. 

(d) f'(X) changes sign from positive to 
negative as X passes through c o 


121. Дс) із neither maximum nor mini- 
mum value of f(x) if 
(a) The tangent to the curve on either 
side of the point x=c makes ап 
acute angle or obtuse angle B 


(b) The tangent to the curve at every 
point in left-handed neighbour- 
hood of the point х--с whose 
ordinate is maximum, makes an 
acute angle and in a. right-handed 
neighbourbood ofthe point x—c 
makes an obtuse angle о 

(c) The tangent to the curve at every 
point in a left-handed neighbour- 
hood of the pointx=c whose 
ordinateis minimum. makes an 
obtuse angle and in a right-handed 
neighbourhood of the point x=c 
makes an acute angle 

(d) The tangent to the curve at every 
point in a left-handed neighbour- 


lap СЕЕ 


hood of the point x=c, whose 
ordinate is minimum, makes an 
acute angle and in a right-handed 
neighbourhood of the point x—c 
makes an obtuse angle П 


122. Iff'(c) changes sign from negative to 
positive as X passes through c, then 
(a) f(c) is neither maximum nor mini- 
mum value of f(x) 
(Б) f(c) is the maximum value of f(x) O 
(c) (с) is the minimum value of /(x) O 
(d) (с) is either maximum ог mini- 
mum value of f(x) 


123. Тһе polynomial 
x1-—8x3--223* —24x -] 
has a maximum value at 
(а) x=1 
(b) x=2 
(c) x=3 
(d) None of the above 
24. f(c) isa maximum va yi 
(fcm "OO е СО 
(b) f'(c)=0, f'(c):-0 
(c) f (c) -0, fe) «0 
(d) f'(c)750, /“(с)--0 
125. f(c)is a minimum value of f(x) if 
(а) f'(c)— 0, f" (с)520 
(b) f'(c)#0, f (c) 0 
(c) Ге)--0, f"(c)>0 
(d) f (c) =0, f'(c) «0 
126. If f'(c)2f'(c) = et ст (e= 
f%(c)#0 PR ^ ДК A f О 
(a) f(c) is neither maximum nor mini- 
mum value of f(x) o 
(b) f(c) is a maximum value of f(x) if 
о 


f*(c) <0 


аппп 


rh 


пипа dgadgtdu 


Aveo minimum value of f(x) if E 
Ве maximum value of f(x) if 


. 127. А circle of radius unity is inscribed 
іп an isosceles triangle. The least perimeter 
of such a triangle is 


(a) 3/3 E 
(b) 9 a 
(c) 643 oO 


(d) None of the above о 
128. f(a, Б) is the maximum value of 
fe, y) if 
(а) *4*C—*B*«0 o 
(b AC—B?>0 [m 
(c) AC—B?>0 but АСО 
(d) AC—B*-0 and 470 a 
ih 24) 
“A=( ext p 
y-b 
* or) 
2 (5%; x=a 
y=b 
-( д? ) 
дудх а 


129. The equation of the tangent at апу 
point (x, y) onis curv: y=f(x) is given by 

(a) (Х--//(9 (7—0) Oo 

(b -I= x) (X—x) o 

(с) (Y—y) +) (X—x)=0 o 


(а) (Х—х)+/ О) (Ү-у)-0 B 
130. The equation of the normal to the curve 
y=f(x) at any point C5 y) is given by 
(а) xx= (Y—)) а 
(b) (x—9——/ 09 (Еу) B 
(с) (xS NY- E 
T ROT а the curve 
131. The sl fthe normal to the 
Y=f(x) T oral (x, y) is given by 
Oo 
(a) 2 
= 0 
o 
() -%- 
257 Bg 
(4) cu 


i h ] to the 
132. What is the slope of the normal to 195 
cycloid x—a(@ sin 6), у=а(1— cos 6) at 0-т/2 


(а) 1 
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(0) —1 Li 
(c) Does not exist [m] 
(d) None of the above [ш] 


133. The tangents to a given algebraic curve 
at the origin are obtained by equating to -zero 
the 


(a) Highest degree terms LJ 
(b) Lowest degree terms Oo 
(c) First degree terms o 
(d) Terms of any degree Пп 


134. How many tangents are there at the 
origin to the curve x*4- y*d-3?— y*—0 


(a) 1 o 
(b 2 D 
(c) 4 Li 
(d) None of the above o 


135. The angle of intersection of two curves 
at a point of intersection is the angle between 
the ; 

(а) Tangents to the two curves at that 
point X 

(b) Normals to the two curves at that 
point 

(c) Tangent to the first curve and 
normal to the second curve at 
that point 

(d) Tangent to the second curve and 
normal to the first curve at that 
point 


136. Length of the tangent at any. point 
(x, y) of the given curve y—f(x) is 


(a) "me TUM) 


(b УУ I+? 


lor dapes 


© pb 


(d) y,Vit+¥ [m] 
137. Length of subtangent at any point 
(х, у) of the given curve y=f(x) is 


(а) ул ЖЕ) 
Dy 

e o 
ps 

(c) За Г] 
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(d) None of the above [Et] 


138. The length of the normal and the sub- 
normal of the given curve at any point (x,y) 
are respectively 


(a) om Vi+y2 апа = [mi 
(0) = Vitye апа ууу 
1 
(с) IN Try? and ЕА 
Jı 
(d) yV 14 y; and yy, a 
139. Let y=f(x) (1) 
be the equation of the given curve. 
ЕО г 
РУТЕРОТ 5 
and r?=x?-+ y? mG) 


where p is the length of the perpendicular from 
the origin on the tangent at any point (x, y) 
on (1) and ғ is the distance between (0, 0) and 

"(X y). Then pedai equation of the curve (1) is 
obtained by eliminating x and y from equa- 
tions 


(а) (1) and (2) D» 
(b) (1)and (3) (m) 
(c) (0) апа (3) o 
(d) (1), (2) and (3) Oo 


140. The angle ¢ between the radius vector 
r and tangent at any point (r, 0) on the given 
curve r—f(0) , is given by 


(а) cot $—r a o 
(b) cot =r £ g 
€) etd l- T в 
(d) tan = o 
141. The angle of intersection of the 


cardioides 
r=a(l+cos 6) апа r=b(1—cos 0) is 


(@) % 0 


т 
e) 3 o 
© = n 
(d) None of the above D 
142. Length of the perpendicular from the 


pole to the tangent at any point on the curve 
r—f(8) is given by 


(a) r cos $ o 
(b) гїапф o 
(с) rsing o 
(4) rcosec à o 


143. Length of the perpendicular from the 
pole on the tangent at any point on the curve 
r—f(0) in terms of polar coordinates is given 


1 1 lf dr ү 

9 wa tala) a 
T2 al l(dr ү 

(b) Prt alia) B 
1:444] 1( dé ү? 

(с) е“ pat pal ae) E 

(d) None ofthe above 


144. Length of the polar sub-tangent at any 
point on the curve r—/(0) is given by 


а) г а 
а 1 

о %(-:) o 
40 

Ө-а(е;) à 

ont : 


145. Length of the polar subnormal at any 
point on the curve г=/(6) is given by 


dð 

(a) fap Г] 
diu 1 

(b) ed ( u--) П 

(с) E Ei 
а? 

а) % a 
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length concave to the chord РО and Ру and 


146. Length of the polar tangent at any i 
ОЁ are any two lines enclosing the curve, then 


point on the curve /--/(0) is given by 


(a) V IEtantd o (a) chord PO c PEL--QL «arc РО E 
(b) МІЕсо ¢ o (b) arc PQ«PL4 OL<chord РО [m] 
"s ae дие ü (c) chord PO arc PO<PL+OL 
с е ) (d) PL+QL<chord POcarc PO П 
48 
(d) None of the above ti 150. If P and Q are any two points on the 
du i алу, curve then what is 
147. Length of the polar norma 
point on the curve r—/f(0) is given by out marc ROM 
== n chord РО 
(а) 41--cosec? ф (а) 0 o 
(b) A 1--tan? ф п Q)1 а 
— 2% (с) Indeterminate o 
ад 
(c) ie) o (d) None of the above o 
APNE o 151. Derivative of the lengthofan arcof 
(d) үг ) a given curve w.r.t. x is given by 
148. The pedal equation of a curve 7/0) (а) d БЕ D 
can be obtained by eliminating Ў 5 ах 
(a) 0 and 2" between r—f(0) ап d (b) Jax ауз o 
tan $=" gy (c) Jit (Zy a 
between 
(b) | ang 7 1 (dr y M (d) dx*-- ау? o 
por Tae (% 152. Cos Ф is equal to” 
do o dy 
tan фе (a) ж; o 
(c) 9 between г=/(0) and n » z 
quiet s [EN D 0) ах 
а BA ) j 
(4) 8 and $ between /--/0) and (c) 2, о 
p-r sin ф " 2 ds 4 
wo. if Pana Озе вучо poison ie Gy 
curve such that the aro PO Б 153, Derivative of the length of an are of 
а given curve w.r.t. 0 is given by 
Q dry 
2 EA 
; (a) \| r қ 2) [m] 
L gy 
о Jie (7) o 
ад 
L е Jed ) m 
(а) У dr*--(ra6y* о 


Fig. 31. 
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154. Derivative of the length of an arc of (b) Lim 59 n 
a given curve w.r.t. the radius vector is given Q—P sx 
by С Lim 85 
— € (c) ОЗР s m 
2 % 
(а) (es ) a MP 
d) Lim 8x 
Wc (d) oS p EU [m] 
b елан Ја o $ 
i (5) |» ( ЗЕ ) where О is a point on the curve near to P. 
(c) P (E ) [J  , 159. The curvature at any point of a 
dr circle is 
(а) ~ dr?--de? o (a) Same as its radius П 
155. біп ¢ is equal to (b) Same as its diameter o 
a 40. (c) Reciprocal of its radius o 
a) т п (d) None of the above (m 
18 
(b) r di o 160. The radius of curvature for any point 
A on the curve y=f(x) is given by 
() ry d (à) o Р 
ds n 
@ a B (b) p=VI +9? п 
156. Let А be any fixed point on the сигу: Je 
and P, Q ate two points on the curve such (c) o VUF 
that "y a 
422 
Arc PQ—às, Arc AP=s and Arc 40= 54-5. > гүз 
Let 9 and 4-52 be the angle which the (4) p= Meum o 
үшееші at P and О make with x-axis. Then б Ya 
OE curvature of the arc PO is defined _ „161. Let P be any point on the curve 
y=f(x). Then Р is said to be a point of inflex- 
(a) Arc 3s L] ion if the two portions of the curve on the 
(b) Angle 94-50) E] two sides of P Це 
(c) Angle 59 D (а) On different sides of th 
(d) None of the above o at P pei ШЕРДІ 
157. The Average curvature of the arc (b) Below the t 
PQ is defined as Moore н 
2: (c) Above the tangent at P D 
(a) a Oo (4) Below or above the tangentat P 0 
Б à 
(b) Ж o E Which of the following statements is 
In fi : 
sb риге 32 
(6) = 0 
д5 
di 
(d) is Oo 


158. Тһе curvature of the curve at any 
point P(x, y) is defined as 


Lim 3) 
(а) ОР 5; [m] 


Fig. 32. 


(а) The curve is concave upwards at 
every point between P, and P; 

(Б) Р, and P, are the points of 
inflexion on the curve 

(c) The curve is convex upwards at 
every point between P, and P, 

(d) The curve is concave downwards _ 
at every point between P, and P, O 

163. Thecurve y=f(x) has a point of 
inflexion at x—c on it if 


(а) f'(c)=0 but f(c)750 a 
(b) f"(c)=0 but f"(c)>0 a 
t 


(c) “(9-0 but f7"(c)40 

(а) f" (c)—0 but f" (c) «0 

164. The curve y —/(x) is concave upwards 

at x=c if 


(a) /'(с)>0 o 
(b) Ј е) <0 а 
(c) /'(с)<0 [m] 
(d) Јо) 20 o 


165. The curve y=f(x) is concave dow. 
wards at x=c if 


(а) f(c) «0 (m) 
(b) /'(с)<0 o 
(с) f Co) 0 E 


(а) f" (c) «0 | 
166. Which of the follow! 


incorrect ? 
The curve y=f(x) has а point of inflexion 


at x=c if 
(a) f'"(x) change 
to negative 
(b) f'(x) changes sign 
to positive as X passe 
(c) Either (a) or (6) holds 


ag statements is 


s sign from positive 
as x passes through с O 
from negative 
sthroughc O 
o 


(d) f'(x) does not change sign as х 
passes through c 
167. The curve y=¢" has how many points 
of inflexion ? 
(a) None g 
(b) One o 
(c) Two Г] 
(d) Three [3 
168. The curve yz-3x5—30x1--3x — 20 has 


how many points of inflexions ? 


(а) None Li 
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(b) One 
(c) Two S 
(d) Four 
У oO 


169. The points of inflexion of th 
r=f(@) are given by e curve 


dp 


(а) ас п 
, au 

(6) итро o 
$ dr y d?r 
2 2 e cs 

(c) r x ao) rg EO o 

(4) All of the above Г] 


170. A double point P is called a node if 
the two tangents at P arc 


(а) Imaginary m] 
(b) Real and coincident o 
(c) Real and different g 


(d) One real and the other imaginary O 
171. On which of the following curves 
origin is a cusp ? ј 
(а) х%4-3--Заху--0 
(b) x?y?+-a"(x?—)*)=0 
(с) у(х?+4-у°?)у—ах%=0 
(а) (х?-- y!) ate by: 
172. On whi 
(с) and (d) in ES an qu oh 2 


(а) (а) апа (5) п 
(b) (а) В 
(c) (b) and (4) E 
(d) (c) and (d) B 


173. On which of the four curves (a), (b 
(с), (d) іп Q, 171, the origin i cd 
Си E gin is an isolatcd 


(a) (a) 

(b) (b) B 

(c) (с) QO 

(d) (d) Oo 
174. The point P(x,y) on the curve 


f(x, y) 0 is said to be a multiple poi 
curve iff (x, y) satisfies ple point of the 


jsp апал) —0, t 


Jm Mr end 3597550, o 
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and f(x, y)=0 en 


M) (3) оо 
Cy (2 wy | 8 Je,» 
0 LORIA ef 
ir 73537 9х5, and opt. ае not 
9 af _o. ы 
all zero and Ziy 3» —0; then the point 


P(x, y) is a double point of the curve /(х,у)-0 
and is a cusp if 


( GRIEN jn Oe СВ is 
ax ду ox? ay? 
(a) Greater than zero 
(b) Less than zero 
(c) Equal to zero 
(d) None of the above 
176. The number of the multiple points on 
the curve 
x4—2ay?—3a?y?—2a2x?+ а4-- 01 is 


Oooo 


(a) 6 o 
(5) 4 Пп 
(c) 3 [m] 
(а) 2 o 


177. The number of double points on the 
curve x*--y*-F2x?4-3)?—0 is 


(a) None g 
(b) One B 
(c) Two Пп 
(d) Four D 
178. Ata point of inflexion, the curvature 
is 
(a) Zero o 
(b) Nonzero : : [m] 
(c) Infinite o 
(d) Any nonzero finite number o 


179. If x-axis is the tangent at the origin, 
then (9,0) is equal to 


y? ` 
(a) T De (m 
b) dts 3 п 
o 22 


Lt dd í 
ө x>0 2y n 
(a) Lt х а 
x20 2y 


180. The formulas for calculating the radius 
of curvature at the origin are due to 


(a) Lagrange o 
(b) Einstein o 
(c) Newton o 
(d) Taylor o 


181. if the initial line is tangent at the 
origin of the given curve r—f(0), the radius of 
ey Ua at the origin for that curve is given 


re D 

© A “рй П 

© ДЕ D o 
182. 


If Y-axis be the tangent at the origin 


of the given curve r— 9 
DEUS r=f(%), the value of б(о» о) 


2 БІ е 0 
Е) n 
@ "o Lint Г] 
%) р; AT Oo 


183. The value of Pat an i 
EC PE is y point of the curve 


(а) ccos n 
(6) l cot ф 


(c) L tan 0 
(d) c tan 4 


(m cnr T ul 
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184. How many values of e(y,) are ex- Enu idp 
pected for the curve - (с) e—P-t- 0 
y?—3xyp+2x°— 38+ y1—0? «ЛЫ ар, 
(а) Опе o = р Ty п 
(b Two B 189. Тһе coordinates of the centre of 
(c) Three m curvature for any point P on the curve are 
(d) Four L] given by 
185. For the curve г--/(0) (where the sym- (а) Х-х- Уту 
bol have their usual meanings) Уз 
(a) pd Ёл? m idt 
(b ф-ф-д D AED 9 
(с) ф=0—. d (b) X=x—p sin ф : 
(d) None of the above Oo Y Pos n 
186. Radius of curvature at any point of E 
the curve r—f (0), is given by (c) Х-х-% 
3 \ 
2 dx 
Lo (xn? o Y=y+ © a 
(а) p= Грин, ЕНА ау 


(d) All the above Oo 


1 ; 
190. Which of the following statements is 


2 2 2 
(b) e= ce EE Ll correct ? Chord of curvature 
ј 2 ы i (a) Parallel to X-axis is р cos Ф [ш] 
(ONCE DIG а (b) Parallel to Y-axis is p sin ф Пп 
pert m , (c) Through the pole is 2p sin ¢ o 
1% t (d) All of the above Г] 
(tn i m! 191. Which of the following statements is 
(93е та à incorrect ? : 
187. The radius of curvature at any point The chord of curvature 
of the pedal curves is given by (a) Paraliel to X-axis is 2e sin Y Oo 
dp o (b) Perpendicular to the radius vector 
(а) еее is 29 cos Ф 0 
(c) Parallel to Y-axis is 2e cos Ф Г] 
(у e=r 4 E (d) All of the above a 
І p 192. Anasymptote of an infinite branch 
221 а. Ll ofacurve is a straight line if the perpendicular 
(0) P= r dr distance of the point P on the curve from the 
d straight line tends to——as P recedes to 
(а) e— 3t 7 infinity 
r t (a) со t 
188. The radius of curvature at апу point (b) 0 o 
Of the tangential polar curves 18 given DY (c) Either со ог 0 o 
1 о (d) --ео Q 


ap i 
(a) е=рі ар 193. The asymptote not parallel to y 
axis is of the type у--тх--с, where т is its 


2, 
(b) e— r^ ал T d slope and cis the intercept made by the asym- 


ptote on y-axis. Then т and с can be 
obtained by finding Lt (у/х) and Lt (y—mx) 
respectively as x tends to 


(a) 0 

(b) -со Oo 
(с) со B 
(а) 1 B 


194. The folium х3--у3--Заху--0 has how 
many asymptotes ? 


(a) None Пп 
(b) One Пп 
(c) Two [m 
(d) Three Li 


195. What are the asymptotes of the 
curve y—tan x? 


(a)x=(2n+1)=, where m is any 


integer o 
(b) x=nz, where n is any integer Oo 


(е) х=(2п4-1) > where n is a 


Positive integer only o 
(d) None of the above oO 


196. What are the asymptotes of the curve 


y=cot x ? 
(a) x=nz, where n is a positive 
integer only 
(b) x=nz, where n isa negative inte- 
ger only 
(с) х--0 only 
(d) None of the above 


197. -Asymptotes parallel to Y-axis and 
X-axis are obtained by equating to zero, the 


(а) Co-efficient of the highest power 
of x and highest power of v 
respectively in the equation of the 
curve Oo 


(b) Co-efficient of the highest power 
of y and highest power of x res- 
pectively in the equation of the 
curve П 


(с) Real linear factors іп the coefficient 
ofthe highest power of x and 
highest power of у respectively 
in the equation of the curve 181 


ШЕ 


(d) Real linear factors in the coefficient 
of the highest powerof y and 
highest power of x respectively 
in the equation of the curve 


198. The asymptotes of the 
rational algebraic equation 
Un-F Un-, tUn-2+... 0,0, 
where U, is à homogeneous expression of 
degree r, іп xand y andis put іп the form 
U,zx* d, (y/x) where ¢(y/x) is а polynomial 
in y/x of degree r atmost, are given by 


generai 


—mx Фл-і(т) 
(а) y=mx+ PETS B 
(b) у-тх- Pen oO 


(c) зета fen > dn (m)40 18] 


(а) yams Ét, Ф (т)=20 П 


199. Тһе polynomial п 
obtained by putting x=] EU UD n i 
(a) The highest degree terms o 
(b) The lowest degree terms Li 


(c) Coefficient of highest power ofy O 
(d) Coefficient of highest power of x o 


200. The equation 4.(х, y)—0 e; i 
through the origin and КО to TOP apes 


(a) X-axis o 
(b) Y-axis Г] 
(c) Asymptotes cl 

(d) Line . perpendicular to the 
asymptotes 0 

201. Я 

s EAT Ee curve of odd degree 
(a) No Пп 
(b) At the most one Г] 
(c) At least one Li 
(d) At least two Oo 


202. An asymptot 
degree cut it in Ptote of a curve of nth 
(a) n points 
(b) (n—2) points 
(c) n(n—2) points 
(4) Only one point 


СОС 
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203. The curve is symmetrical about 
X-axis if 
(a) The powers of x which occur in its 
equation are all even 
(b) The powers of y which occur in its 
equation are all even 
(c) On interchanging х and р its 
equation does not change 
(d) The powers of y, which occur in its 
equation, are 22 
204. The curve 
y(a-+x)= (4) 
is symmetrical about 
(a) X-axis 
(b) Y-axis 
(c) Both the axes 
(d) The line y=* 
205. The calculation of which of the 


following is most helpful in tracing of curves 


o 


[rap аа 


йа аи 


an equations ? 


represented by cartes! 
(a) Asymptotes О 
(b) Tangents at the origin Oo 
(c) Singular points [m 
dy o 
(4) %; 


206. The curve traced below is named as 


Y 


Fig. 3:3 
(a) Strophoid 
(b) Cissoid of Diocles 
(c) Hypocycloid 
(d) Epicycloid 
207. Тһе curve traced below is named as 
(a) Parabola 
(b) Catenary 


аш! 


oo 


Y 
A 
o X 
Fig. 34 
(c) Cycloid o 
(d) None of the above o 


208. The curve traced below is named as 


Y 


Fig. 3:5 
(a) Cissoid of Diocles 
(b) Lemniscate of Bernouille 
(c) Strophoid 
(d) Cardioide 


209. The curve traced below is named as 


de s 
QUO) 


Fig. 3:6 
(a) Spiral of Archimedes 
(b) Equiangular spiral 
(c) Hyperbolical spiral 
(d) None of the above 


0000 


fere apa 
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210. The curve represented by thc equation (c) Conicoid of Nicomedes o 
r—a sin 20 is named as (d) Witch of Аепеч E 
(a) Two leaved pose . mj 213. The-curve traced below is named аз 
(b) Threesleaved rose [а] 
(c) Four leaved rose [m] 
(d) None of the above o 
211. The curve traced below is represented y 
Бу 
0 
/ 
Fig. 3:9, 


(a) Cubical parabola 

(b) Semi-cubical parabola 
Fig. 3:7 (c) Catenary 

(d) Witch of Agnesi 


ІП) (ЕЛІН ДЕ) 


(ауен ай 214. The curve traced below is named as 
(b) r—a sin 40 
(с) r=a sin 100 


(d) None of the above 


Y 
212. The curve traced below is named as | 
M X 


0000 


A 
0 4 Fig. 210 
Fig. 38 (a) Evolute of an ellipse fal 
(b) Astroid [m] 
(а) Cycloid [Л (c) Cubical parabola Oo 
(b) Cardioid B (d) None of the above [ш] 


215. The curve traced below is named as 


Y 


; Fig. 311 
(a) Witch of Agnesi 
(b) Conicoid of Nicomedes 
(c) Cardioide — 

(d) none of the above 
216. I Дх, vt NLD ig called ца 
Derivative of f with respect to X 
T Derivative of f with respect toy O 

(c) Partial derivative of f with respect 


5500 


tox И" ; 
(d) Partial derivative of f with respzct 
to y 


217. fex means 


é a 
e) 7 
o) 9L 
RA 2 


Qx* 
(d) None of.the above 


i f x and 

. zis a homogeneous function 9 
2 а gres n, if it is expressible as й 
(а) x ЈОГА = 
(6) х/х) g 
(c) ХОТ) g 

(d) x YOI) 

i CA 5 isa 

219. The function £— y Ex Й 
eous function of degree + 


% АА өре function ОҒ 
degree —? 
(с) Non-homogeneous 
degree 4 
(4) None of the above 


geneous 
function of 


og 
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220. If - be a homogeneous function of x 
and y of degree 7, then 


This is known as 
(a) Taylor's theorem on homogeneous 
functions Гај 
(b) Euler's theorem оп homogeneous 
functions [ш] 
(с) Cauchy's theorem on homogeneous 
functions ТЕ) 
(d) Leibnitz theorem оп homogeneous 
functions Oo 
221. What is the degree of the homo- 
gencous fn. of x and y 


EXEC ys 

pe ЕЗ 
(a) 3 a 
(b) 2 o 
(c) 3] Е 
(d) None of the above o 


222. 02 for the fn. z—e*- of xand y is 


Әх? 
given by 
(a) z o 
(b) e* o 
(с) 1: o 
(d) None of the above Пп 
223. If z=xy /(у/х), then 
Xx TJ oy is equal to 
(а) т im] 
(b) 2z o 
(c) 0 о 
o 


(d) None of the above 


224. If f(x,y) be any function of two 
variables x and y and f(x, y)=0, then 


Dis equal to 

QR n 
LU 

у, 

өт в 


66 


a- 


z 


п 


225. If f(x, у) be any function of two vari- 
ables x and y and f(x, y)—0, then 


азу 


452 is equal to 
(xy 
Ox 
ду 
af әт, 97 ал 
ay əx? Ox дхбу o 
ду 
xo ЧОРТ „еј of of 
© ая ( 92) буду дх ду 
СЫЙ of 2 
(%) 
ду 
(d) None of the above [m] 


226. Rolle's theorem is not satisfied for the 
function f(x) = | x | in [—1, 1] because of the 
reason that 


(a) f(x) is not continuous іп [—1, 1] O 
(b) f(—DzEf(1) (m) 
(c) f'(x) does not exist for x—0 which 
isa point of the interval [—1, 1] 
but f'(x) exists and is nonzero 
elsewhere so that f'(x) nowhere 
vanishes Li 
(d) f(x) is derivable at x—0 o 
227. Consider the function f(3)—x*. How 


many values of x exist in [—], 1], the tangent 
(to the given curve) at which is parallel to 
x—axis 

(a) None ; 

(b) One 

(c) Two 

(d) Infinite 


228. For which of the following functions 
Rolle's Theorem is not satisfied ? 


(a) f=? їп (2, 3] 
(b) f(x)=cos 1/x in [—1, 1] 


папп 


^ 


(c) f(x)=tan x in [0, 7] Г] 
(d) АП of the above Oo 
229. Give geometrical statement of the 


Lagrange’s mean value theorem. If a curve has 
a tangent at each of its points, then q at ]east 
one point on the curve, other than its extre- 
mities, the tangent at which 
(a) Is parallel to x-axis 
(5) Is parallel to y-axis 
(c) Is parallel to the chord joining its 
extremities [] 
(d) Makes an angle of 45? with x-axis [Л 


230. For the function f(x) x(x—1)(x— 2) 
the value of c ofthe mean value theorem in 
10, 3] is given by 


m 


6-21 
(a) ESO a 
b) 6—V21 
(2 бе п 
(с) 1—421 o 
(d) None of the above Oo 


231. If fix) is derivable in (а, а-- Д, then Я 
at least one number 6 such that 
f(a-Fh)—f(a) —hf'(a-- 8h). The number 0 has 
the value 


(a) 0 Oo 
(b) Less than 0 o 
(c) Between 0 and 1 o 
(d) None of the above o 


232. If f(x) and F(x) both have the same 
derivative for every value of x in (а, b], then 
(a) f(x) and F(x) are of opposite signs [7] 
(b) f(x) - F(x) Г] 
(c) f(x) and F(x) are both even func- 
tions of x 


(d) f(x) and F(x) differ only by a 
constant 


234. If f(x), (x) and (x) have derivatives 
when a<x<b, then Я a value ë of x lying 
between a and b such that 


(KO жа) ча 
@ f $0). vo j= o 
rO фо wo) 


Жа) ка ча 

(b |f #0) 40) -0 пі 
Kc) # Po) 
Ја ва ча 

(с) | f(b) | 90) шчо) |=0 o 
fo жо Че 
Га) Фа) ча 

(d) |) 506 we =o o 
ғо жо ЧО. 


ns f(x) and Е(х) are deriv- 
Ы апа F(x)#0 for any 
t least one value c 


234. If two functio 
able in an interval (а, 
value of x in (а, b], then Ча 
of x in [a, b] such that 


fib) f(a) LO 
Е) Еа) . FXo 
This is Cauchy’s mean value theorem which 
| reduces to the Lagrange's mean value theorem 


if we put 
(а) f(x)=* o 
(b) EOT Е 
(с) Л) =х E 


(d) (уе Хх” | 
Thus Lagrange's mean value theorem is а par- 
ticular case of Cauchy's mean value theorem 

235, If in Q. 117, in the Cauchy's mean 
value theorem, we put f(x)» and Е(х)--х, 


then c is the 
(a) Arithmetic mean of a and b Bo 
(b) Geometric mean of a and b o 
(c) Harmonic mean of a and b H 


(d) Product of a and 5 


236. If in the Cauchy's mean value theorem, 
we put /о)-УХ and Е(х)= М then с is 
the 


(a) Product of 4 and b E 
(b) A.M. of a and b 
(c) G.M. of a and b Е 


(d) HM. of a and 5 
231. If in the Cauchy's mean 
== 185 then c is the 

x 


alue theorem, 


we put f(x)— хт and F(x) 
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(a) H.M. of a and b 
(b) G.M. of a and 5 
(c) A.M. of a and b 
(d) Product of a and 5 
238. If in the Cauchy" 

we put f(x)—e* and ој: meapwvalus: OT, 
(a) 1 
(b) е? 
(с) е-е 
(d) A.M. of a and b 


—...+ (сака 


Dugtg 


xnl 
n—l 


xi х3 
239. х= чь a 


+00" Sara 


is equal to” 
(a) log (1—x) 
(b) ег“ 
(c) log (1--x) 
(d) sin x 


папа 


x: 


— fr 


Be 


240. Јо) —af'C) + f'(x)— (x) 


deco ,is equal to 


(a) ЈС-х) 
(b) Хі-- 


(c) Д0) 
(d) None of the above 


241. л) (х)+ 


see is equal to 


ТЕЗ 
©) гре) 
x? 


© f(x) 
(d) None of the above 
242. 1f, under certain conditions, 


fal) Лана) FFF" O+6),0<0<1, 
then as һ->0, 0-> 
@ 0 
1 
(b) > 


пппп 


x? 


AEN os 
UF [2 


а к и о 


m 
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(c) B 


ale 
3 
(d) 1 


o 


1 

243. The function f(x)=x * has a mini- 

mum value at 
(a) x=e 
(b) x—et 
(c) x=e? 
(d) х-0 


5000 


244, The maximum value of Es x 


(0, со) is 
(а) e 
1 
6) > 
(с) е 
(d) None of the above 


245. The polynomial &x'—15x4+10x? has 
neither a maximum nor a minimum value at 


jg (ЕИ а 


(а) x=0 QO 
® х= 1 o 
(с) x=1 e 
(d) x——1 o 


246. If x+3y=60, then find the numbers x 
and y such that xy is maximum 


(a) 33 and 9 o 
(b) 27 and 11 B» 
(c) 30 and 10 Пп 
(d) None of the above o 


247. The coordinates of a point on the 
parabola y=x° nearest to the point (3, 0) are 


(a) (0, 0) [m 
(b) (1,0) L1 
(c) (0, 1) o 
(d) (1,1) Oo 


248. Area of the greatest rectangle that can 


be inscribed in the ellipse 


LAO хау СЕ 

Tn Tub is 
(а) ab E 
(b) Vab d 


Oe D 
(d) 2 ab Li 


249. The slope of the tangent to the curve 
y=f(x) at any point (x, y) is given by 
x 


(a) Wm ri 

® X a 
21/4 

е -/Ф n 
dy 

(4) сре Oo 


250. The equation of the tangent to the 
curve f(x, у)--0 at any point (x, y) is given by 


@ -ahr 0/70 п 
peso. 0f 
(b) (X—x) ay (Y—y) бу md a 


(c) =) F409 oF o o 


OAE af 
(d) (X—x) ао ay) 570 oO 


251. The slope of the tangent to the curve 
f(x, y)=0 at any point (x, y) is given by 


(a) of af B» 
e) — 32 27 o 
(20452 2 сі DB 


252. The equation of tangent t 
ET (4) and y— F(t) at ARR (2 ne Ged 
(а) (Х-ХОР(0-,-ЖОЛ 0-0 O 
O) XO O-Y—-Fae(y=0 СО 
(c) X-K OHY- a= O 
(d) IX—f0)/G)--—Fo)E()--0 0 
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253. The slope of tangent to fhe curve 
x=f(t) and y=F(t) at any point (x, Y) is given 


by 
© F У 
o 79 à 
(c) A z 


the curve 
254. The slope of the normal to 
ne y)=0 at any point (х, у) is given by 


(a) is af s 
о - 87/97 » 
o MAI : 
a -22E 8 


ormal to the 


255. The equation of the s y) is given by 


curve f(x, y)=0 at any point (x, 


0 7 af _ 

€ Nyt) с 
yes 

(b (Х-х) 97. АТТ On а 
> АМ Уай 

(с) (Х—х) а/к) Аа 

o 


of 
9 _ уу #-=—0 
os (к У) ay 


i f the normal to the 

а ur (USt ay Saint (55) $ given by 
(a) [X —RO)/()-- Dr FOIP (00-0 Oo 

(b) рО + FIF (0—0 5 

(с) [XS@] F()-HY—E(0)1/ (0-0 [1 

(d) X-A FO- E-E O= D 


the curve 
257. The slope of the normal to the 
х=Дт), Ру at any point (x; у) is given by 


(d) (X—2) 


F'(r) 


@ FO 


_ F(t) 
ға) 
f(t) 
Ға) 
ВАО) 
(а) FO 


258. The slope of the normal to the curve 


(6) 


(c) 


xm у" 2: 
zm xis D =] 
at any point (x, y) is given by 


—pmxm-i 


(mj 
а] 


(mj 


П 


259. The equation of the tangent at the 


origin for the curve 
XHEYS- 3xy- EX? 2x4 3p—0 
is given by 
(а) х-Һу--0 
(b) x43y—0 
(с) x=0 
(4) 2x4-3y20 
260. The tangent to the curve 


EGJ- 


at the point (a, b) is given by (whatever may be 
the value of n) 


пп 


@ 2+5=2 а 

@ суг? n 

erp on a 

EC a 
261. The curves ах?--ӛу?--1 and 


a,x°+-b,y*=1 intersect orthogonally if 


70 


1 Ду ГАК АП 
(à 5 IUD а [mi 
Tee ИТ СЕ 
Op b а a 
iby ey oum 1421 B» 
©су оа th 
(d) None of the above conditions 
hold i 
262. Pedal equation of the ellipse * 
x Ем at 
arm B 1 
is given by 
ПЕ 1 imm 
e paia: "gs ab B 
y cd me 
аты арса a 
lu ы pe 
© x pu a 
jl] 1 ү? 
р а p qs ü 
263. Pedal equation of the parabola 
y=4a(x-+a) is given by 
(a) p*—ar o 
(b) r*—ap n 
(c) p=ar o 
(d) p= F o 


264. In orderto calculate the angle of 
intersection of two curves 
ri—f(0,) 
т»=/(®) 
it is necessary to 
(a) Find the pedal equation of (1) 
and (2) 
(b) Find the pedal equation of either 
(1) or (2) 
(c) Find the angles between the radius 
vector and the tangents to (1) 
(2) at the point of intersection Oo 
(d) Find the equations of tangents to 
(1) and (2) at any point 
265. Length of the perpendicular from the 
pole on the tangent at any point оп the curve 
r—f(8) in terms of u(=1/r) and 6 is given by 


(1) 
(2) 


eo СП 

(a) p си Ts D 
seu ү 

© р=ш+(® ) a 
1 A du \? 

(c) pH un ЕЗ O 

(d) None of the above Oo 


266. The polar subtangent for the curve 


1 
mine cos 0 is given by 


(a) el cosec 0 o 
(0 $ sino o 

1 
9) е біп 0 0 
(d) None of the above 1 
267. The polar subnormal for the curve 


r= + is given by 


(а) — ус o 

(b) a0* Г] 

(c) —aé? o 
dn 

(4) --- Г] 


268. The pedal equation of the cardioide 
r—a(14-cos 0) is given by 


(а) r*—2ap* 
(b) r*—2ap* 


d Oo 
үн Jur 

© r=2a(?-) п 

(d) None of the above g 


269. Derivative of the length of an arc 
of a given curve w.r.t. y is given by 


25 


(b) EE (ЗЕ 


o 


o JG : 
(d) V dx-- dy а 
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270. Sin % is equal to o (b) Average curvature at that point O 
(а) dy. z (c) Curvature at that point Пп 
ds (d) None of the above o 
ds 275. When the tangent i i 
(b) 47 Г] to x-axis, еп р is ns duni 
dx 1 
On m (га o 
dy 
OE D 1 
i: (b) = 2x ІШ) 
271. Derivative of the length of an arc of D 
a given curve w.r.t. f is given by : 
9 KG Ја) ce 
6 Јанг) 0 (4) + 
( dt ау a 
Sea? ах? 
(с) J| 1+ ( 2) o 276. The radius of curvature at any point 
OU a on the curve f(x, y)=0, is given by 
x 
e (%)+(F) и a ТЫ YT. * 
tS | Fax fo) —2fevfafu-fCf* 
272. Cos¢ is equal to if f, is positive 
ds 2 3 
(а) &— o DURS ГС) CF] 
dr Фе аз қалан 
(DES а. o if fy is negative 
5 
, (с) е A A) (Љ) 2/2 п 
(с) r о Oo fas fu)? реј fut fil fa)? 
ү s if fz is positive 
(d) dr. В E —( fe? + CAT 2 
iE d 0 вру ја hao 8 
273. For any curve, jj equal to if fx is negative 
271. If f'(c)e f" (c)... =f" X(c)—0 but 
(a) 22 (m f"(c)#0, then the curve y=f(x) (at х--с) 
А (а) Has a point of inflexion if п is odd П 
(b) ME. Oo (b) Has a point of inflexion if m is 
р еуеп 
( р. D (c) Is concave upwards if f*(c)>0 and 
c) Т nis odd 
(d) рг? a (d) Is concave downwards ІҒ/"(с)>0 
274. Radius of curvature at any point of апа йз суеп 
a given curve is the reciprocal of its 278. What is the condition for a point of 
. O inflexion on the curve т--/(0) 


(a) Total curvature at that point 


d? dir 284. The cusps аге of——types 
(a) 4679: but 40570 D (63) 2 o 
а (b) 4 o 
z d? 
(b) rai) = Е (025 rj 
(d) 6 m 
(c) ie =0, where p is the length of 285. The double point (0, 0) on the curve 
Б А J3=1"4-an? is а 
the perpendicular from the pole А A 
on the tangent at any point (r, 6) (a) Node D 
on the curve Oo (^) Conjugate point Ci 
(4) Both (6) and (с) П б SR indi G 
С о x 
279. The points of inflexion on the curve O nTen ы 
x=(log у)? are 286. How many double points are there 
(a) y=0 and у=е? | pj оп the Curve, 
(b) у=1 and y=e (m) 9328.433 у fy +30 
(c) у=1 and у-е? o (a) Two E 
(d) y=0 and y=1 o (b) One o 
280. The abscissae of the points of (o None [m 
inflexion on the curve j?—/(x) satisfy the (d) None of the above Г] 
equation 287. ТЕ the curve is concave 
(а) /'(х)=2/(х)/'(х) Г] then e, the radius of curvature is FORCE 
(b) LA'G)F 2f" Gof(x) (mj (a) Positive 0 
(е) (а) —2f" (x) Bz (b) Negative o 
(а) Lf o9]? —2f*(x) f"(x) o (c) Zero 0 
281. The point (—1, —2) оп the cucve (d) Infinite ti 
XxV-F2x?--2xy —y?--5x —2y 50 is а 288. If x axis is the tangent at tl igi 
(а) Cusp pj then (0, 0) is given by а е origin, 
(b) Node Г] Tt а ie 
(c) Conjugate (isolated) point (m) а) Уз 2y (m) 
(d) Point of inflexion ` m] 3 А 
af 9У wf ee o 
Өл zu 0j. ORT ч 2 
282. Og со 52022) 
then the point (x, y) will be a multiple point of (c) Lt 2y n 
order с *90 ху: wt o 
(a) Greater than 2 D У E 
(b) 3 o (d) Both (a) and (b) above o 
(с) 4 289. The radius of ta 
o 6 = of the curve sbevatute at the origin 
X8—2x* y+ 3xy2—4y3 СК 22756 
283. Themultiple points on the curve (à) 2^ VE X*-6xy-7)2—8y—0 is 
x1—2ay!—3a*y'—2a*x? -H a'=0 are (b) 3/2 5 
(а) (0, 0), (0, —a) and (а, 0) (с) 4/3 a 
(b) (0, —a), (a, 0) and (a, —a) (d) 4/5 o 


(c) (a, 0), (a, —a) and (—a, —a) 
(4) (a, 0), (—a, 0) and (0, —a) 


0000 


290. For the ellipse, the value of р at 
any point (x, y) is given by 


@ бу a 
(c) на Ei 
(4) = п 


291. Тһе radius of curvature of the curve 
у=е° at the point where it crosses the y-axis, 
is given by 


(a) 4 o 
(b) 42 a 
(c) 22 a 
(d) 2 ТЕСІК) 


The radius of curvature of the circle 


292. 
Х-а cos 0, у=а sin 6 at any point is given by 
(а) а oO 
(b) а? o 
(c) Va (m) 
D 


(d) аз!" 
293. Ifx and yare functions of the arc 5, 


then р is given by 


dy fA?x 
а) dst ds? o 
dx (у 5 
ЕСТЕ 
1 „(Фи (ву ) 
(c) 62 ids? ) ' .ds* a 
(d) All of the above 
axis 15 not 


294, When the Y-axis or tlie Y- 
à tangent at the origin of the given curve, then 


for calculating radius of curvature at the 
Origin of such curves, We make use of 
Ll 


(a) Rolle's Theorem 
(b) Maclaurin's series Li 
(c) Taylor's development of a func- 
tion with Lagrange 5 form of 
remainder 
(d) Lagrange's mean value theorem O 
he curve 
LJ 


a 


295. The value of Pln) for t 
Y=x+3x!— x? is given by 


FO ds 
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0) 37s m 
С п 
One D 
290 Ata point GR inflexion оп а polar 
(a) rpt i-o o 
0) #+(2 че) dr _g ја 
(с) r*4- (o J^ 47-0 D 
(d) н-( +r ао п 


297. А relation between which of the 


following is k i 

End ys а tangential polar 
(a) p and r D 
(b) г апа Фф 5 
(c) p and 4 0 
(d) p and 0 Г] 


298. For the curve ғ--/(0, 
at any point is ріуеп Ъу MAE 
* d'u 
(а) р?и? (u+ a) а 
р?и? 
(b) аи. 
"rq + 
ШО, 
(с). с Хай); I VI 
up ut 20 2 
(“ав 
(d) None of the above o 


299. The radius of curvature»at the origin 
for the curve r=a sin n0 is given by 


(а) 2na B" 
0) - 
2 0 
2n 
(ou п 
(4) 1a? п 
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300. The radius of curvature at the origin 
for the cycloid 


x=a(6-+sin 0), у--а(1--сов 0) is given by 


(a) 4a o 
(b) 2a m 
(c) 24a o 
(d) 4la B 
301. Which ofthe following formulae is 


incorrect ? 


For any curve 


ORS =sin ¢ (14 4) J 

o geniis : 

о (6) а= a 

erm (a) а 
е Ee radius of curvature at any point 

of the ellipse 

aee бы is given by 

(a) T о 

0) %, о 

© oe D 

а =” m 


303. The radius of curvature at any point 
of the epicycloid p—a sin by is given by 


(а) р(6—1) o 
(b) p(1—52) 0 
(c) p(1—a2) a 
(d) р(а-1) п 


304. Chord of curvature througli the pole 
for the curve p—f(r) is given by 


fir) 
'@? уу 0 
Q9) 2e 2 im] 
(c) Both of the above Г] 


(d) None of the above Im 


305. Chord of curvature through the pole 
for the curve r—f(0), is given by 
2r(r2-1- r. 2 
(0) ce 2 
ы сыш. 
у 


(d) None of the above 


i mu uu 


o 


306. The chord of curvature perpendicular 
to the radius vector is given by 


(а) 2eA (1—sin? фу 


Oo 

2р уа 
О) аат Qo 
(c) Both of the above o 
(d) None of the above o 


307. x-—(2n4-1) z, where л is any integer, 


are the asymptotes of the curves 
(а) v=tan x and y=cot x 
(b) v—tan x and у--вес x 
(c) у-“ап x and y—cosec x 
(d) у--соғх and y=cosec x 
308. ` x—nz, where n is an 
asymptotes of the curves 
(а) у--совес x and y=tan x 


y integer, are the 


(m 
(b) у--совес x and y—sec x LJ 
(с) у--совес x and y—cot x П 
(d) у--вес x and y—tan x E 


309. In which of the following cases, there 


is no asymptote corresponding to th f 
m obtained from ¢n(m)=0 ? i РАНА 


(а) (т) =0, 4, 1(т)=0 


o 
15) ф»(т)=0, ф„_|(т)-#0 Oo 
(c) $n'(m)A0, ф„_ү'т)=0 П 
(d) All of the above qo 


310. If Фа (т) —0-— 45. (т), then corres- 
ponding to the same value of m we get 


(a) Two asymptotes 

(b) Two asymptotes || to x-axis 
(c) Two asymptotes || to y-axis 
(4) Two parallel asymptotes 


noua 


ӘШІР і 
ES S 05 
(а) (X°-+y")x—ay?=0 G 
(b) х292—а%2+09)=0 
(c) (xy) =x ty 
(d) ху= (х0)? 
312. Thecurve (x22-32)x —ay?—0 has 
(a) Two asymptotes | to x-axis and one 


a 
m 
П 


|| to y-axis 
(b) One asymptote || to x-axis and one 
|| to y-axis Oo 
(c) One asymptote || to x-axis o 
Г] 


(d) Опе asymptote || to y-axis 
313. An algebraic curve of nth degree has 

(a) Atmost п real asymptotes 

(b) Atleast n real asymptotes 
imaginary asym- 


o 


(c) ^ real and Е 


ptotes if n is even Oo 
(d) 022, real and imaginary 
ginary o 


asymptotes if n is ima 


314. Which of the following statements is 


correct ? 
An algebraic curve of an 

(a) Odd degree has atleast two 
asymptotes 

(b) Odd degree has atleast two real 

asymptotes 

c) Even degree ma 

real asymptotes 


imaginary 


y or may not have 


Oo 


(d) Even degree has atleast one real 
asymptote о 
315. The curve 
ype -6у4-7--0 has 
(a) One imaginary asymptote and two 
real 


nd all imaginary 


(b) No real a 
real asymptote 


(c) Only one 
(d) Three real asymptotes 
316. The algebraic curve 
2x5 teta 
has——oblique asymptotes 
a 


(a) No 


оооо 
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(5) One 
(c) Two 
(d) Three 
317. The algebraic curve 
хуку) а 02—99) -atxy-0 
has——asymptotes parallel to coordinate axis 


ПОП 


(a) Two 
(5) Only one 2 
(c) No Oo 
(d) Four E 
MS None of the asymptotes of the curve 
m (x2--2)(x4-2y4- 1)H-Gc3- y» 1)--0 
is given by 
(а) x+y=0 
(b) х-у-0 Е 
(с) x+2y+1=0 
(d) x+y+1=0 o 
319. The curve 
x(x —y (xy) 4-228 (x —y)— 4y?—0 
bas——asymptotes corresponding to the 


repeated linear factor (x—y)* i 
rae (x—y) of the highest 


(а) Хо real 

(b) One real Е 
(c) Two real Г] 
(d) Imaginary a 

320, What are asymptotes of 

(х4-2-1)х4-у?)-(3х--4у-5)-0 

(а) x+2y—1=0, х= Еу. oO 
(b) х--2у-1--0, 3x--4y—5 o 
(c) x+2y—1=0 only o 
(d) 3x+4y—5=0 only a 


321. The asymptotes ofa cubic whi 
the curve in— —points, lie on а--- EISE 


(a) 1, straight line n 
(b) 3, circle n 
(c) 6, parabola t 
(d) 3, straight line D 


322, The asymptotes of the quartic 
(Cia 4у>(х? -9у2)-- Sx2y—5xy?—30)2-- xy 
1-7у2-1-ш 
cut the curve in— —points DIT ДО 


(a) Tw 
а То H 
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(b) Three o 
(c) Six о 
(d) Eight Г] 
323. If the equation of the curve be of 


the type 
А B G 
у-тх--С--5- ағ sar "s q.s 
and y=mx-+C, be its asymptote, then under 


what conditions, the curve does not lie above 
the asymptote ? 


(а) A>-0, х>0 О 
(b) А<0, х<0 Г] 
(c) А--0, В--0, C20, х>0 o 
(d) A70, x <0, LI 
324. Ifthe equation of the curve be of 
the type 
yomx C4 A + P A E... and 


y=mx-+C be its asymptote, then under what 
conditions, the curve does not lie" below the 
asymptote ? 


(а) А>0, х<0 o 
(b) A«0, x>0 o 
(c) A=0, B>0 n 
(d) A=0, 8-0, СО, х<0 o 


325. Let p be the perpendicular from the 
pole to the line and а be the angle which the 
perpendicular makes with the initial line. The 
asymptotes of the curve r=f(0) are given by 

(a) p=r cos (0--«) 
(b) p—r sin (д--а) 
(c) p=r sin («—0) 
(d)- None of the above 
326. The asymptote of the curve rü—a i 
(а) r sin 0=a 
(b) r—a sin 0 
(с) r=a cos 0 
(d) r cos 0—a 
327. Tocalculate asymptotes of the curve 
r=f(), which of the following steps is 
required ? 2 


ппппеапгпп 


(а) Change r to l Г] 


(b) Find the values of 0 for u=0, say 


ESI 


(c) Calculate edu when u—0, and 


d 


(d) АП of the above 


328. How many asymptotes (һе curve 


па 


= has ? 


a 
1—cos 0 
(a) None 
(b) One 

(c) Two 

(d) Infinite 


329. The curve r?0—a? has its asymptotes 


000g 


as 
(a) r=+a 
(b) The initial line B 
(c) r=0 Г] 
(d) None of the above oOo 
330. The circular a 
DN AE symptotes ofthe curve 


=L 
(a) r ЕА 70) o 
b) ст, 
(5).r TOO n 
(c) Каш. АЦО o 
(d) 0=Lt fir) о 


331. Тһе сігсшаг asymptote of both the 
— СО) y 
curves та еа and rast is 
(a) r=0 
(Б) 0--0 B 
(с) г=а * id 


(d) 0—(2n4-1) 5 » Where n is any 
integer o 
S 332. The curve traced below is represented 


Y 


Fig. 312 
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(а) 3%х—а)=х%х-+а) 
(b) y3xt—x?—a* 
(c) y (at) 9x (at 6) 
(d) None of the above 
333. The curve traced below is represented 
by 


o 
П 
[m 
[m] 


Fig. 3:13 


(a) у-(х-а)! 
(b) =x a) 
(c) "(2—9 

(а) t= 


(il s Ten fe е) 


334, The curve traced below is represented 


by 


x 
Fig. 314. 
П 
(a) сечија v 
(b) ati да) 2 
(c) atxt—)*Qa -») a 
f the above 
N presented 


is ге 
335. The curve traced below 5 


by 


by 


by 


о 2% 
Fig. 3.15. 


(а) х3--уз--Заху 
(b) х2--у3--Заху 
(с) х5--у5--5ах?у? 
(d) хі--уі--2а%ху 


0000 


336. The curve traced below is represented 


Flg. 3:16. 
(a) xy =a" +3") 
(b) 5* G2) x1 
(c) узх3--х2--а? 
(d) None of the above 


0000 


337. The curve traced below is represented 


N 


(6; 


Fig. 3:17. 


(а) x= la +y) (e —») 
(b) у(х а) (ха) 
(е): 284 13--Зах? (a7 0) 
(d) None of the above 


EI ELE) EJ 
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338. The curve traced below is represented Of the angle which the tangent to the curve, іп 


which the plane —— — — cuts the surface at 
by the point P[a, b, f(a, Б)], makes with X-axis 
Y (а) ZX о 


(b) у=Ь parallel to the ZY plane O 
(e) x=a parallel to the YZ plane o 


(d) YZ B 
[ERA 342. lfz is a homogeneous function of x 
and y of degree n, then 
92 д2 
а) See =ч ы 
Fig. 3:18. (а) дх T» e а d 
(а) o+ =A a O) х#©= оху 0% 
(b) y= (x—1)(x—2)(:—3) Oo xt дхду 
(c) х--(у--1)(у--2)у--3) QO 2:02 y 
(d) ху) 920 o Т рус німін 
339. The curve traced below is represented (c) x day 22- 
SY у 
T3 а =n(n—1) 
ay? 2 Oo 
(а) Both of the (a) and (c) above o 
343. iuf (7. ) then 
A x 
(a) ra +y d cmi o 
du уди 
Fig. 3:19 (b) x ox ary ду и o 
(a) r=a sin 50 o 2и Quo 
(b) r—a sin 0 E (с) x+y ay ^9 п 
(с) r=asin + 0 o (d) None of the above D 
(d) None of the above [m] 344. If u—f(r) where r—A ЕЗЕЕТЕ then 
f(a+h, b) —f(a, b) ди OM | 
AO сис теке 3 z 15 equal to 
һ->0 h дх ду 
is called the қ ТЕР 
r = 
(a) Partial derivative of f with respect (9) 700+ r fo) Г 
to x at the point (a, b) o (6) 7-ге) g 
(b) Partial derivative of f w.r.t. x at е 1 
any point (x, y) m] (с) f'(r)3- I) g 
(c) Partial derivative of f w.r.t. y at 
the s (a, b) ifs à Oo (d) None of the above q 
d) Partial derivative of f w.r.t. y a 
ai any point | 03 J) E] 345, Ifz—/(x-Eay)--4(x— ay), then 
az ў м Qu. „де П 
341. e at the point (a, b) is the tangent (a pice 
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02277 022 

(b) а at tj 
072 бра 

(е) D 252 =0 a 


346. If u=f(z), where z is a homogeneous 
function of x and y of degree п, then 


(а) x £ +y fan oO 
(b) x = +y S =nu Oo 
( x 2. у Bans ЧЕ D 
@ x +у E o 
347. If uy 

then х a + де 15 equal to 
(а) 24 g 
Q2 
(INS = a 
a 45 a 

XE » then 


348, If u-—tan- mE 


p ди s equal to 
x эх +y ay 


ae pu 
(a) 2z where z= с o 
du o 
(b) 22 
(c) 2sinu HJ 


(d) 2 sinu sec? и С 
i f x andy 
349. If z—f(x,)) bea function of - ee 

i es continuous partial derivati 
dus Pd y in the domain of definition of 


the function, then tke total differential dz of z 
is given by 


(a) 92 


oz s f 
ax P tay © 

д2 
iy 295 
(0) ay 


oy 


D ё 1 
dtc 


025 
(с) Gur dj 


а) 


а ае CEA 
ox С уо dy is the 


D э. др 
ox ах ar dy 


350. 


Actual change dz in z correspon- 
ding to small changes х and бу 

in x and y respectively 
Approximate change dz in z 
corresponding to small changes 
òx and ду in x and y respectively C 
Approximate changes dx and dy 

in х and v respectively corres- 
ponding to small change àz in z О 
Actual changes dx and dy in x 
and v respectively corresponding 

to small change àz in z 


(b) 


(c) 


(а) 


351. If anerror of 1% is made in measuring 
the major and minor axes of an ellipse, then 97 
of error in calculating its area is 


(a) Also 1 o 

(b) 2 o 
1 

() = o 

(d) None of the above [m] 


352. Ifan error of 2% is made іп measuring 
the sides of a rectangle, then 97 of error in 
calculating its area is 


(а) Also 2 B 
(b) 1 B 
(c) 4 o 
(d) 8 B 


353. The work that must be done to propel 
a slip of displacement D for a distance s in 
time 7 is proportional to s$2D?^/?. ТЕ the dis- 
placement 15 increased by 1% time із diminish- 
ed by 1% and the distance by 3%, then 
approximate percentage increase of work 
necessary is 
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338. The curve traced below is represented Of the angle which the tangent to the curve, in 


which the plane ———~ Cuts the surface at 
by the point P[a, b, Ха, Ь)], makes with X-axis 
Y (а) ZX Oo 


(b) y—b parallel to the Zy plane O 


(е) х-а parallel to the YZ plane O 
(d) Yz o 


342. Ifz is a homo, eneous function of x 
9 М and y of degree n, Heu P c E 
(ОУ ss 00 UC E 
4 Fig. 3:18. ax UJ ay" rj 
QD eee E () 222 ја, дыш 
o у= (x—1)(x—2)(x—3) Oo 2 xay 
(с) х--(у--1)(у--2(у--3) Oo senate б 
(а) x*(x y)—»*—0 o ` y: 
339. The curve traced below is represented (c) m) GM Pz 
wy ax ахду 
+y? 9% 
y ge "niz o 
(4) Both of the (а) and (c) above ја 
A 343. Ши-у ( z ) then 
ди 
o Хх I S equ o 
ди 
Fig. 3:19 (b) E od BS > 
БЕН БО п 
(a) r=asin 5 Ни i 
(b) г--а sin ја o (c) ху do a 
(с) r=asin > 0 o (d) None of the above 5 
d) None of the above t 344. If "—f(r) wher хар 
E. flath, b) —f(a, b) ди Ou е гра then 
"40. E PNE h ax? © aye İS equal to 
is called the А 
(a) Partial derivative of f with respect (a) f Ot f(r) = 
to x at the point (a, b) o (b) POHTO 
(b) Partial derivative of f w.r.t. x at | п 
Өлі кеше 22) ВП 0 FO4 py ( 
(c) Partial derivative of f w.r.t. y at a r a 
the point (a, 5) Du 
(d) Partial derivative of f w.r.t. y at dn t 9ne of the above g 
1 ba point (x, y) a : ir Тар, then 
2 i i ЕР 
341. ax at the point (a, 5) is the Мит (а) дата де Ы 
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oz |052 g 
(b) ay? oxi 

ОФ. o 
(0) атт 

02,9% 0 [3 
(d) ax® ду 


346. If u—f(z), where z is a homogeneous 
function of x and y of degree л, then 


(a) x = +y Jtem o 
(b) x E Ty ШЕ сели tj 
(c) x 2- +y ane a o 
(d) x а 0 
ay? 

347. If w= 5 | 
шш «йй чә OE вано 
(а) a D 
(6) 2 E im) 
(c) 3 r a 
(4) аш a 

348. Ifu—tan? жеу, then 

xoa +y EIE 
EE a 

(а) 22 where гер. 
o 
ф 224 : 
(c) 2sinu 2 
(d) 2 sinu вес? 4 ES e 


349. ТЕ z—f(x, yj be a functi! rivatives 
Which сц Ыш partial Ше оп o 
Tt, x and у in the domain of 


the function, then tke total differential 42 of z 
15 given Бу 


BE pein Pi, 
(a) Ox ах s dy Г] 
д2 ez 
b) == dx+-= dy 
(0) ay ах ap dy П 
02 02), 
(с) ду less ау o 
92 д= 
а) — фр 
(d) ax ЧЕ ar dy E 
OPEM 
350. ax dx4 ar dy is the 
(а) Actual change dz in = correspon- 
! ding to small changes 3x and $y 
in x and y respectively iG} 


(b) Approximate change dz in = 
corresponding to small changes 
6x and др in x and y respectively ГІ 
Approximate changes dx and dy 

їп Х and v respectively corres- 
ponding to small change jz in z Гај 
Actual changes dx апа dy in x 
and v respectively corresponding 

to small change àz in z 


(c) 
(4) 


351. Ifan error of 1% is made in measuring 
the major and minor axes of an ellipse, then 97 
of error in calculating its area is 49 


(а) Aso 1 o 
(0) 2 [8] 
(0 > o 
(d) None of the above im] 


If an error of 2% is made in measuring 


then % of error in 


352. 
the sides of a rectangle, 
calculating its area is 


(a) Also 2 Пп 
(b) 1 o 
(c) 4 o 
(d) 8 Пп 


353. The work that must Бе done to propel 
a slip of displacement D for a distance s in 
time t is proportional to 50982 If the dis- 
placement is increased by 1%. time is diminish- 
ed by 1% and the distance by 3%, then 
approximate percentage increase of work 
necessary 1S 


Qe m dz Ox уйг 924 ја 
(b) 2% | a (b) ах ay ' ші ди 2 
Е ве ај dr Б 

OR 376 y». (c) ox ди Әу” ди 
its o (d) None of the above Г] 
(d) 33% 355. The second order partial derivatives 


2 


354. If 2--(х, у) be а function of x and y = 
possessing continuous first order partial deri- | 2хду an 
vatives w.r.t. x and y and х--д(и, v), у--“(и, v) 289 


a2 
oz ; ДЕ 
EIS of the function Sos) 


possess continuous first order partial deriva- (a) Always equal tJ 
tives, then — is equal to Equal Ву 
ду (с) Equal only when both of them 
ш dy az dy a are continuous [1 
(a) RIBUS NE КИ СЕ, (d) None of the above Г] 
ANSWERS 
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4. b 5. с 6. b 88. 4 89. b 90. c 
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10. a Il. d 12. Н 94. d 6 96. d 
13. d 14. c 15. 97. a 98. b 99. q 
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Section—B 


INTEGRAL CALCULUS 


1. ar TEO LAG), then Ј Јод) dx 


(a) Has a unique value Г] 
(р) Has atleast two values П 


(c) Hasa finite number of values 
: only 


(d) Has an infinite number of values O 


2. If f(x) and g(x) are functions of x such 
that f(x)=g(x), then, іп general, 


(a) J I(x) dx— f g(x)dx Г) 
(b) [/(х)ах<[ g(x)dx Oo 
(г) |/одах>! g(x)dx \ H 
(а) |/Сд4хэг| g(x)dx iB 
3. The constant of integration 
(a) Is always a real number t] 
(6) Is always a rational number Oo 
(c) Is always imaginary 1 
(d) May be imaginary a 
4. The two possible values ж log oe 
and 5 log eme. of the integral [a differ 
by * 


іт 


@ 52 a 
LOŠ | o 

© Ф a 

(d) None of the above o 
5. If x>a, then [5 is 


82 


х+а 


1 ЈА je 

(c) — Y tanh dT 
(d) None of the above 

УЗ dx 

1 1--х 
(а) 2/4 
(b) т/3 
(с) т/12 
(d) =/9 

3 2x dx 
s [3 x*+1 
(a) log 3—log 2 
(b) log 2—log 3 
(c) log 3 
(d) log 2 


6. is equal 10 


is equal to 


8. г Dis equal to 

(a) —1/2 

(b) 1 

(с) 1/2 

(d) None of the above, 
| БЕ PM 
1 ve fava о 

(а) 2 

(b) —2 

(c) —1 

(d) None of the above 


/ 


Lot папа папа СЕА ial ЛЕ 


папа 


10. fu 2? P dx is 


E: 2 
_ [du dv 
(a) ie a дах 


M , du. 
(b) uq ass -f> 


du 
guit 


ау du E а“ ug 


(c) u ЕРШ az di dx 


11. If b?—4ac>0 then | ах 


2ах-Һ-5 


A 
-= tan! 

@ A b?—4ac = A b*—4ac 

1 1 2ax4-b—4/b2— 


ax?+bx+e 


le (ep (m (в) 


15 


o 


4ас 


o A b? —4ac Ж 


(c) 1 noi 2ax4-b 
A b*—4ac 4 bi—4ac 


2ах--5--У5%- 


PADE 2ax+ b—af b: —4ac 


A b?—4ac 


dx " 
12: [с сш т, 


(а) = log —5— 
13. Ifa>0 and b?—4ac <0, then 


) el Pe is 
Пәндер 
; 212 2axb 
O зе уши 


2ax+b 
A 4ac— b? 
© A = sin 2ax+b 

С A Aac—b* 


(b) Và rp 


2bx --b-- b'—4bc 


4ac 


oO 


o 
П 


Пп 


o 


1 2ax +b 
(d) -- cos- anc 
va М4ас 6 


14. Ifu>0 and оиа then 


dx 4 
2ax+b 
АБЕ Час 

2ax4-b 

4| b3 — 4ас 
2ax4b | 
Vv 4ac—b? 
1 2ах +b 

(а) MAT Va 


cosh 


(a) ta 
1 


(b) ўа sinh 


(c) ES sint 


a 


п 


15. Which of the following is ап equiva- 


lent of y fide? 
@ |, reos 
€) = oa 
CUNEO 
a |> fox» 


16. Which of the following is a correct 


property of definite integrals ? 


(а) ја лах а КОЊ 


B 


(b) {л (х)4х=0 if fe» is an even func- | 


tion of x 


© | ME 
(d) facea ох 


Rs 
2 


17. | log sin x dx is equal to 
(a) * log 2 


(b) -> 182. 


B 
m] 


(c) > log 2 
(d) None of the above 


18. fa?"*dx is equal to 
(а) arta log a 

а?тта 
(5) log a A 


(c) 


qpzta 
ploga 


(d) T arta loga 


19. — is equal to 


“(а) + tan-t EI 
1 34.0 
© "p ian А Ұлы 


а (anao 
(c) Бах 

b иа 
(а) та tant үлы 


20. Пап x dx is equal to 
(a) log cos x 

(b) log sec x 

(c) —log sec x 

(d) sec? x 

21. fcosec x dx is equal to 
(а) log tan x 

(b) —log sin x 

x 

7949 

(d) log cot x 

22. [sec x dx is equal to 
(а) log cos x 

(b) sec x-+tan x 

(c) log (вес x-4-tan x) 

(d) None of the above 
23.. [sec x dx is equal to 
l-csinx: 
1—sin x 
1--tan x/2 
1—tan x[2 


(с) log tan 


(a) D log 


(b) log 


, оопа 


(Е Е dee sl] 


mHE ЕШЕРЗ а 


84 


(с) log(sec x+tan x) 

(d) All of the above 

24. fcosec x dx is equal to 

(а) log tan х/2 

(6) log (cosec x— cot x) 
1—cos x 
1--сов x 

(d) All of the above 


1 
(c) > log 


25% E is equal to 
XV xfa? 
(a) log Some Y 


(Б) log [x Уха] 
(c) Both of the above 
(d) None of the above 


са АЕ ау 


ава u 


26. Which of the following is an integral 


of V@—x® wart. x? 


Рача НАДА ра 
C теср EC I Еко 
@ уа xt -ysin Б 


п poe taber арав т Mit 
(0) 5- xt Eat —- sinh Dor 


i Fr 2 
(c) га МААЕ log [x+y xs—-3] 


2 
(а) Э а log bee spa] 


27. fx log x dx is equal to 
ХА xt 
(a) EX log 29 


(а) EC х-1) 


28. Jf log x dx is equal to 

(a) x log x—x 

(b) log x—x 

(c) x(log x—x) , 

(d) None of the above 

29. | sin™ x dx is equal to 
(а) sin! ху 


t 


(mj 
mn 
o 
П 


(iri Time жЕ 


ui ti 


x 1 Um 

(b) хата тн ju 
ini 

(Сууса. las 

) х у 1—x* 
(d) None of the above E 
2 
30. [и sin” x dx is equal to 

п-і n—3 n—5 2 

(a) ДОН, i =i na : 3: 
if n is even [m 
ЛШ ес детей Тлу 

(2), n п-2 пе 2 2 
if n is even a 
n—l n—3 п-5 2 

(c) T PEU. 3-1. 
where п is either odd ог even [m 
n—l n—3 n—5 i fux. 

(а) 7 mae aaa Me 33 , 
where nis either odd or even Oo 


2 

31. (С sin” x dx and id cos" x dx are 
(a) ,Always equal [m] 

(b) Equal only in some particular 
cases 

(c) Never equal 

(d) Unequal only in some particular 
cases 


Пп 


32, [os sin! хах is equal to 
63 
(a) 512 
21 
(b) 8 т 
63. 
(с) 256 x 


63 
512 ^ 


Eje BEI 


Ко, 
2 
(4) $5705 


33. li: 2 іш! xdx is equal to: 


(ә) Fe 


т/2 
35. f; sin 2% x dx is equal tc 


(20 
Шола 


T . 


ІШЕ = 
5, 


Yaar 
| 


2n. 
(c) 2" ( т Ж. 
(d) None of the above 
і 2/4 
36. 1e |" “tan” x dx, then 
is equal to 
1 
(а) > 
1 
1 


ne 


(0) 


n 
(o nr 
n=l 
GETE 
37. |lp4-lis equal to 
(a) pip 
© P+D 


© |р. 
(d) None of the-above 


H 


[ees cde e Tei 


86 | 
38. [i is equal to т-Е1 El 
(a) 7 o TALIN , where 
(b) Ут Ei jee ] 
(с) =/2 o |742 
(4) 24x Oo (а) mand nare both even positive 
39. Ifnisa positive integer, then |11 integers only. 
is equal to (6) m and are both odd positive 
(а) 1 B ~ integers anly 
À (c) m is even апал is odd positive 
ој B» integer, Or m is odd and n is even 
(c) һ-і D positive integer 
(d) None өне ево n (d) m and n are any positive integers 
z[2 
40, Which of the following is wrong ? 44. (ky sin® 0 со5 0 40 is equal to 
(а) 1.3.5.........(2р--29—1) 48 
=2°%|\р-Е2а-Е1` A (0 өз 
т 2 
OS 
(5) 1.3.5.........(2р—1) 693 
—2ppri RET 
^| 3 В (©) 50у У" 
2? 2p4-2 Eon 
() 2.46.......2р- 22712 a () езу" 
2 o 9% 
(4). 2.4.6.........(2р-Е24) 45. ІЙ sin” x cos x dx is equal to 
--2>а|2Р--24--2 in? 
2 1 © o (a) = 1 
41. 177 is equal to (Б) 1/8 
; ча) 720,/т [m] (с) 7/16 
(b) 120 x a (4) None of the above 
(c) |6 1 HER, 
А a 46. | xê /1—x? dx is equal to 
(9 |7. n 0 
р 5л 
42. (27 isequalto ` (2 286 
15 в) 5" 
(а) = B ‚ 32 4 
8 5л 
15 © 32 
0) = o 
4 3x 
© a © ж 
qv B 3 
(d) None of the above 77: |, Х"(1—ху' is equal to 
zl. ЖЕМ іт [n 
43. ј; Sin? x cos" x dx ` (a) NONE HD 


па 


ај баа Дај 


“(Ы LETS 
|т--п--2 
ml ntl 
|т--п-Ғ1 
[mF] [n+ 
m+n+2 


(c) 


(а) 
48. Ir 272 x^ dx is equal to 
(а) |һ-! 
Ф) 0 
(c) т/2 
(а) [т 
49. Mark the correct statement :— 
| f(x)dx is 
—a 
(a) Always 0 
(b) Always 2 | Дд 


(c) 0 if f(x) is an odd function of x 
(d) 0 if f(x) is an even function of x 


50. ІШЕ dx is equal to 
2 ј; (ода if 


дла ——— 

(b) f(x) is an even AD of x 
—f(x)afQa-—x 

o i2 an odd function of x 


87 


(ај ој (ај 


50000 


51 ј; cos" x sin" x dx is equal to zero, 


(a) m is even 
(b) n is even 
(c) m is odd 
(d) n is odd 


52. in ур) dx&n li уо)ах if 


(a) £69 —f(a—39 
(5) fe) fQa—» 
© fe) fa 9) 


папп 


па 


(4) f@)=f2a+x) 
53. If d(a—x)=¢(x), then 


F xd(x)dx is equal to 
NE 

€) х | вода 
| 


а (а 
[> вода 
7/2 4 E 
54. lk log sin x dx is equal to 


(a) T log 2 
(b) = log 2 

w 1 
(c) > log T 


1 


(а) -5 log oF 


ШЕ ) 
55: ij log sec x dx is equal to 


т 
(а) -2 log 2 


\ 


T І 
(b) ЕЗУ log 3 
T 
(c) p log 2 
1 
(d) = log т 
56 7/2 1 " 
Peal ОЕ tan x dx is equal to 
(à) > 1082 
(b) 0 
1 
(c) 5 log т 
т 1 
(d) -з 108 5 


т xsinx 
57. ј; 


ТЕН dx is equal to 


O° Жәр-е ЕЕ 5 


88 


o Ў o 
= a 
(©) lie Е 
Gy n 


——— dx is equal to 


s (72 __vsin x 
ў [s У sin x-I- V cos x 


@ > g 
6) B o 
© ж o 
T 
Оут a 
n—l 
59. Lt ТРА А 
та Ж UD is equal to 
r=1 
(а) 0 Б 
9% D. 
(c) т El 
T 
BD [m] 
| 3 u 
60. Lt ЕН AT Талант А 
no 4rT(34 r4-A п)? 
r=1 
is equal to 
i 3 
i (а) ж [m 
3 
(5 1; o 
1 
(e) d4 \ Oo 
(d) None of the above o 
TM 3 
6l. Lt ZANNA, | ( гү 
n- o % п п log р n j- 
{ г r= 
is equal to 


(b) егі 
(c) 4e 


4 
(d) log ІЗ 


n 


62 14 ! Ji 
И aee is equal to 


r=1 


(a) 0 

(b) log 2 

(с) log 4 

(d) None of the above 
n 


3. Lt Lu Ry 
делін 52 теру d equal to 


г--1 


(4 4 


0) 5 


(с) |ж 
1 - 
(4) > 


n 


2 
64, и У pem. - is equal to 


T= 


(a) log 2 { у 


(Б) 4 log 2 
(с) ^ log 2 


(d) 1-52 
” 


SENT OMM 
65 E Sea is equal to 


r=, 


n 
(a) du log2 ` 
0) 5 022 | 


(c) 3 log 2 
(4) log 2 


ls SES EIS Gi поза Із "dB (е) 


оп о Ud 


ЕБЕ БЕСЕ 
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n ln 1 dx 
Ga. ug de is equal t E 
m Е | 4 о (5) 0 4x п 
(а) е Г] (с | dx. 
(b) 2e o Мах КА 
1 dx 
1 «25 
OSs o © le xus 
a ЕЯ = 71. Quadrature is the process of 
4 7 (а) Determining the lengths of arcs of [7] 
у | s 2x ; plane curves., 
Д (49 (ап БҮ tan MESE (6) Determinig the areas of plane 
AI e regions П 
сата | (е) Derivation of intrinsic equations 
3 from the cartesian equations of 
is equal to curves oO 
i б з y B (d) None of the above 0 
(ie В 72. Rectification is the process of 
(d) ел à B (a) Evaluating the double integrals mi 
5 Т (b) Evaluating the multiple integral m! 
68. If fix)=a+bx-+cx?, then На SAT png 
1 )=а+Ьх+с ; (с) Determining the lengths of arcs of 
› р!апе сигуе$ Li 
f(x) is equal to СҮ, 4 j 
b (х) (d) Derivation of intrinsic equations 
| : УЫ from the cartesian equations of 
| ае ША Б ғ) a Ea B 


73. The area bounded by the curve 
y=f(x), the axis of x, х=а and x-b is given 


1 1 
0) girora (2-90) B 
(c) Л0)-+4Д4) +1) o { i 
(d) None of the above g (a) n JO)dy B 
. 69. In which of the following cases the $ b LES " 
integral is meaningless but the principal. value (6) 4 y dx f Пп 
of the integral exists ? За tig ДА \ 
L dx ў (с) n [5 {де f ја 
(а) Jo a Г] а : nid ji 
ү de | «p Ни ЕЗГІ gel 
0 EZ " Lj a dy E 
opal dx bum 74. Tho area! bounded by the curve 
) (с) ја m x=/(), the axis of y, у-а and y=6 is given 
2/ d py | 
| 2 dx ü ; 
Фа о |, до ü 
. 70. In which,of the following cases the 5 с. АЫ, 
_ integral is meaningless, and also the principal (b) | у ЕО) ах a 
Value does not exist ? Ja 


1 dx o % а. 
(a) ј; iem (c) р xdy | а 


90 


; c d s 
to i xd n 
(d) t ES (4%) dy ag (c) 2m A Aaxdx 
15. The area included between the cycloid (d) 2: A 4axdx a 
=a(0—sin 6), у--а(1--со 6) and its base is та 
сая to . 80. The area ofthe curve а?у=х%(х+а) 
(а) та? O is equal to 
@) 27e по еј беда ü 
(c) 37a? А о а 
T Пп 0 2 
(d) Аа? | (b) | ^ (x4- a)dx a 
| 76. By дашы. кыш Чү me —a 
a bounded by the curve y=f(x), the axis о ОЕ 
CE and x—b, is given by (c) EET хра dx o 
(a) p EH y dx dy o (d) None of the above в 
y=a Јхса 81. The area of a loop of the curve 
" x-b СЛО 5% п x=a sin 21, у==а sin t is given by 
) | е у 2 
шаға ER (а) | a? sin 2t cos t dt o 
op E ee n i 
eae (b) 2 а sin 2t cos t dt o 
ааз ü ` 
( е) NICA ; В 
77. Тһе area bounded by the curve yc. (c) 2, а? sin 21 cos t dt o 
the y—axis, the lines у=1 and y=8 is given д 
by (d) 2; 2а" sin t cos 2t dt Іш! 
(а) 12 o 9 
(b) 6 [m] 82. The area bounded by the curve y=c 
(©) AL E] cosh x the axis of x and the ordinates x=0 
(d) 20 E] and х--а is given by 
a 2 inh 
78. The area of the ellipse «AUR =1, Gjest c 0 
is given by | j (b) c? sinh = a 
(a) ab a 
т (c) c sinh ES B» 
OF ab a e 
(c) т ab o ` (d) с? sinh $ o 
(d) None of the above Oo 


83. The area between hyperbola xy—c?, 
79. The area bounded by the parabola the axis of x and the lines x=a and x-—b is 
- y?=4cx and its latus rectum is given by given by 


@) \ ju { Ba (а) c? log (4) for all a and b o 


(b) c? log (+) for all a>b and a,b 


a 
(b) 2; дахах a both positive a 
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(c) c? log s for all а>0 and 5b «0 Пп 


(d) c? log = for all a<0 and b>0 n 

84. The area between the curve y—4 sin x 
and the x—axis from x=0 to х--т is given 
by 


(а) 1 3 Oo 

(b) 2 [mi 

(c) 4 Г] 

(4) 8 QO 

85. The area enclosed by the curve y—e*, 

x-axis, x= —1 and x=1, is given by 

Oi (m) 
е, a 

6) = a 

e*—] 
(c) E o 
o 


(улов - 

86. The area bounded by the curve y?—»x? 
and the line у--2х is given by 

(a) 16/3 

(b) 16/5 

(c) 3/16 

(d) 5/16 \ 
87. The whole area of the curve 


папп 


x=a cos? t, y=b sin? t 
is given by 
(a) 7/8 ab 
(b) т/4 ab 
(c) 37/8 ab 
(а) 7/2 ab 
88. The common area between the curve 
y!—4ax and х= 4ay is given by 
(a) @/3 
(b) 4a3/3 
(с) Ва?/3 
(а) 1622/3 
89. The area of a segment cut off from a 
parabola j?—2x by the straight line у--4х--1 
15 given by : 


шта) 


a 
o 
0 


(a) 9/32 
(5) 9/16 
(c) 9/64 
(d) None of the above 
90. The area of the sector enclosed by the 
curve r—f(0) and the two radii vectors 0—« 
and 0--9 is given by 


о fra we 
© af, та D 
Qi ro n 

[m] 


1 [8 
€ |. r dà 
91. By double integration method, the 


area bounded by the curve г--/(0) and radius • 
vectors 6=« and 0=8 is given Бу. 


о | ое B 

(b) ш ЕШ dà 

(c) је (т dr E 
(d) ees 40 dr ја 


92. The area of one loop ofthe curve 
г=а соз 4015 given by 0 


714 
(а) 4 Hn а? cos? 40 40 o 
=/8 
(b) i a? cos? 40 40 o 
(c) à jou cos? 49 40 \ ПЕ) 
(d) None of the above Іш) 
93. The area of the cardiode г--а(1--соз 0) 


is given by 
(а) та? 
Tg 
® за 
Зл 
() а 


(d) 2ла? 


pP 
94. Тһе area bounded by 
r=2a sin 0, is given by 
(а) та 
(b) %таз 
(c) ќа? 
(d) Lee 
95. The area enclosed by 
r?— а? sin 0 is given by 
(а) a? 
(b) 2a? 
(c) 4a? 
(d) 2а 
у 96. The. area of the loop 
curve r—a sin 30 is given by 
таз 


95 


Фе 


) 


92 


the curve 
t 
o 


the. curve 


of the given 


(m 
[Bi 


1 


[1 


97. Тһе area ofthe loop of the folium 


X? 4-33 —3axy —0, is given Бу. 
(a) a? 
(b) за? 
(с) 3/2 а? 
(а) 2a? 
/ 98. 


D 


a 
tj 
o 


The area of the closed curve 


Х--а cos 1; y=b біп t is given by 


(а) b bt 
(b) nab 
(c) 7/2 ab 
(d) т/4 ab 


000p 


99, The area of the closed curve 


х-а cos 0-I-b sin де 
уға! cos 04-5 sin 0-Ec' 
‘is équalto 2 | 1 
` (а) n(ab' —a'b) 
(b) z(be' —c'b) 
(c) x(ac'— c'a) 
(d) т(аа'—5Ь/) 


D 


oo 


D 


100. If Ais the vertex, O the centre and 


P (x, y) a point on the hyperbola 


then x is equal to 
25 


(а) а cosh 2 


28 
(b) b cosh 25 


NO SUE 
(c) a sinh ab 


2s 


(d) b sinh ab 


Е! 
e 
a 


a 


101. The length of an arc of a given curve 
y=f(x) measured from a fixed point 4 (whose 


abscissaé is a) upto any point 


abscissae і 0) on it is given by 
dy ү 
(а) V 1+( 4) 
B [ap 
j » Vd 
ө |, JG) ј 


X b dy Мр 
of ШЕ dy 
(d) None of the above 


B (whose 


а 


tj 
ti 


102. The length of the arc of the curve 
y-—log sec x between the two points, whose 
abscissae аге 0 and 7/3 respectively, is given by 


(а) log (24-,/3). 
© log (24-74) 
© һе (54-3 ) 


еуін (зіп) 


o 
t 
oO 


tl 


j 
103. Thelengthofan are of the curve 


x m 
yec cosh = from the vertex to any point 


(x, y) is given by 
(a) + sinh x/c 


(b) c sinh x/c 
(с) с cosech хус 


15 given by 


(d) c cosh х/е m] 


104. For the catenary, У--с cosh х/с, 
y? is equal to 


(а) ci—-s? D 
(b) c?--s2 ‘ o 
(c) fetus? Пп 
4) VEFE d 


105. The length of the complete cycloid 
=a (0--5іп 6), y—a(1— cos 0) is equal to 


(а) 2a o 
(b) 4a 0 
(с) 8а o 
(d) 16a m] 


106. The length ofan arc of a cycloid 
Х--а(8--віп 0), y=a(1—cos 0) from the vertex 
to any point (x, y) is given by ) 

(а) 4a sin 0 o 
(q) 4a sin 20 g 
(с) 2у / Г] 
(4) „вар КҮЗЕ] 
107. The entire length of the given curve 
Xa cos? 0, y—a sin? 0 is given by 
(а) За 
(b) 4a 
(с) ба 
(d) 12a : 

108. The entire length of the given curve 

xi. y2/3— 213 js given by , 


папа 


(а) 8a O 
(b) 6a Г] 
(c) Мвау a 
(d) 43a | o 
109. The length of an arc of the given | 
curve 
x sin 0-- y cos 2-0) 
x cos 0—y sin 0=/"() 


(а) KOF f (&)-- constant 
(5) 70) +7700) + constant 
(c) f(8)4-/" (0)-I-constant 
(d) None of the above 


ово в. 
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х 


110. The-length of ап arc of the given 
curve r=f(@) between the points for which 
6=« and 0—8 respectively, is given by 


(a) [; {| ЗЕДІ o 
ө Г 6 
ТА ЫСЫ 
111. Тһе length of the arc ofthe given 


curve @=f(r) between the points where r=a 
and r—5, is given by 


БЕ Do тағу 
(a) s ЦЕН (5) dr c] tj 
b [Y ад ч 
(b) | m F) dr П 
а n а 
E | SITET NE 
2( 22) ad Li 
of (a 
b dð ү? 
-r (i 4 
e f fe (0) D 
112. The length of the arc of the curve 
г= аеб. сока between the points for which the ' 


radii vectors are r, and r, respec tively, is given 
by: , 


(а) sec a a 
(b) sec «(г,—г„) g 
(c) sec а(ғ--ғ)) Q 
(d) cos »(r, —r) qu]? 
113, The perimeters of the  cardioids 
r— a(1 —cos9) and, r—a(14-cos0) s 
(a) Differ by 8a o 
(b) Differ by 4a oO 
(c) Differ by 2a / o 
(d) Are equal B 


114, The length of the atc ofthe curve 
p=f(r) between the points where r—a and r—p 
respectively, is given by 


о ez а B 
|, WER а Ла 


За 

b. r 
(c) ју Rp po p dr LJ 
@ L Lyra dr n 


115. The length of an arc of the curve 
pX(at3- r3) —air*—0 between the points for 
which r=a and r=b, is equal to 


(a) 0 |J o 


(b) The length of an arc of the hyper- 
bola between the limits x=a and 


| x=b 
(c) Both of the above o 
(d) None of the above m 


116. The intrinsic equation of a parabola 
)?—4ax (origin being the fixed point) 5 
(а) s=a tan Ф sec ¥-+-log (tan ¥-+sec YO 
(b) s=a (tan Y+ sec 4) 


+log (tan %+sec 9) O 

(с) s=a [tan Ф sec $-Flog 
ј (tan $a sec ЈО 
(d) s=a [tan % sec Y+log 
| (tan ф sec у] O 
1117. Тһе intrinsic equation of a semi 
cubical parabola ау! = х3 (cusp being the fixed 

point) is given by 


(à) s 54 Gee 1) o 
8a , 2 

(b) s=57 sec? o 

(c) eG sec -i s o 

(d) s= эт бес'ф—1) o 

118. The intrinsic equation of the cycloid 


x=a(t+sin 1) and у--а(1-- cos t) is given by 
(а) ѕ=асоѕес у : 


(b) 8--4и cosec у o 
(c) s=a sin Y Г] 
(4) 5--4а siny o 


119; By ‘taking (а,0) as the fixed point, 
the intrinsic equation of the astroid 


x2/3 4-2/3 — g2/8 


94 


is given by 
(a) s= 54 sind (m 
(b) s=3a sin? 1) D 
((3) 5= 31 sin? ф Im! 
' @ з= вате Л E 


2 


120. The intrinsic equations of the cardioids 
r=a(l—cos 6) and r—a(1--cos 0) measured 


- from the pole are 


(а) Same o 


MRU ers 
(b) s=8a sin? and s=4a sin 3 


s 
Y 


respectively .П 
0 


) 
(с) s=8a sin and s=4a sin 


respectively О 
v 


у à 
qt e E E. inet 
(d) s=8a sin 6 and s=4a sin 3 


respectively О 

121. The intrinsic equation of the curve 
p-r sina is given by 
(а) 5--ее? tan e 

(B) sce? 201 * 

(c) secet sin « 


(4) Suy Y, cosec « 


БІЛЕГІ ІМ 


c being the constant 


122. The volume ofthe solid generated 
by the revolution about the x-axis, of the 
area bounded by the curve y=f(x), x— axis 
and the lines x —a and х=, is given by 


іт 
(a) | 5 dx g 
b 
(b) I nydx B 
(c) 9 ту?4х o 
(c) |, ту%йх Ba 


123. Let P(x,y) be any point on the curve 
y=f(x), Q(x--8x, y--8y) be a point-on the 
curve very near to Pand àv be the volume 
obtained by revolving the arc PQ about 
x—axis. Then 


i àv b 
(a) Du | ny*dx o 
(b) ЌЕ Od: 
(ON dei ЧА з = 
8x0 òx 
NIU b 
d ZO 2 
E 


124. The volume ofthe solid obtained by 
revolution of an ellipse 
x? у 
uer 


about its minor axis is given by 


(а; ој zy dx Oo 
(b) n кух ја 
(c) 2) zx'dy | а 
(d) | nx*dv o 


125. The volume of the reel generated by 
revolving the part of the parabola y*—4ax cut 
offbythe latus rectum about the tangent at 
the vertex is given by 


(a) lee тхЗау o 
о) | ee o 
(с) | zy'dx .H 

a 


(d) al туғах 


126. Тһе volume of the solid generated by 
the revolution of the curve х=а cost, 
y=a біп? about the x—axis 15 given by 


3220? 
ә 3%- А 


95 


16таЗ 

(0) 105% g 
327a? ` 

© 05 dy МЫ 
32таз 

@) os о 


127. The volume of the solid 
the revolution of x=a (0—sin0) sube a 
about its base is given by 5% 


(а) 5хаз 

(b) 102a? | = 
(с) 57a В 
(d) 573a? E 


128. The volume of the solid generate 
the revolution about the initial line pia 
bounded by the curve r=f\0) and the radii 
vectors 0--о, Ө={ is given by 


(a) x г? sin? 0 40 o 
(9) E r? sin? дар 5 
(c) = 2 r sin 0 49 o 
(d) E гз sin д 4% a 


129. The volume of the solid generated by 
the revolution of the cardioid г--а(1--соз 0) 
about the initial line is given by 


(а) 8% а? 

(b 4xa* Б 
(9) e в 
(d) 27 ад Im] 


130. The volume of the solid formed by 
revolving the cardioid r=a(1—cos 6) about 
the initial line is given by 


(a) 8s ад 
(b 4na à 
(с) s а" у im 


(d) 25 аз п 
131. The volume of the solid generated b 
the revolution of r=2a cos 0 about. the ind 

line is given by 
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4 2 o (a) Қ 2nyds е Г] 
(а) 3 та 1-0 
3 
(b) 2z a d (b) |“ х 2xyds a 
A S D 
Он зей © Ie 2230 g 
(d) жа ІН Ту» 
he surface area of the segment of а d Ih 2M 
due Seni а and height Л is given by а) 5-0 БЕЛГЕ ы 
(a) 2x h ј üa 136. Тһе surface of the solid generated by 
(b) 27 а? L] the revolution of the cycloid 
(c) 27 ah o x=a(9—sin 6), y=a(1—cos 0) 
(d) таһ im] 


- about the x-axis, is pi 
133. Let s be the length of the arc of the given by 
curve measured from a fixed point on it to any (а) 
point (х,у). Then the curved surface of the 
solid generated by the revolution of the area 
bounded by the curve у--/(х), the x-axis and 


The surface area of the solid generated 
by the revolution of the cycloid 


Х--а(04-віп 6), y--a(I-Ecos 9%)  * 
about its base 


Деу а 
the Jines x=a, x=b about the x-axis is given 
b 64 , 
y (b) 374 Б 
(а) | 27x ds o | 
у-а (с) Both of (а) and (b) a 
b 
mxds a 32 
(0) |+ 2000 ұта Bg 
bij, ss 137. The area of the surface of the solid 
©) p. d p generated by the revolution of the cardioid 
й r=a(1-+-cos 0) about the initial line is given by 
(d) | xyds 1 
Х-а ј (a) $ таз” tJ 
134. The surface area of the solid generated 
by.the revolution of the curve x—a cos? t, 3257 
y-a sin? t about the х-ахіз is given by (b) gn о 
' un 4 
(а) 12ra? ЈА sins? cos t dt. . ü- (c) Aue | D 
(b) бта? MES t sin t dt o (d) None of the above \ a 
i E 138. Тһе surface area of the Solid formed 
) 2ra? sin?t cos t dt L] Бу the revolution of the curve r=2a сов 0 
(с) ) We 
0 about the initial line is given by. ( 
Шеш) (а) та п 
(4) 12да? E sin? tdt | Г] (b) 4а г 
” 725, . y 
135. The surface area of the solid formed © ibs o 
by the revolution of the loop of the curve (d) эте [1 
Wes ys 139. The surface area of the solid generated 


4 1 by the revolution of the curve r?—a? cos 20 
15 given by about the initial line is given by } ) 


The surface area of the solid 
generated by revolving the curve 
about the tangent ас the pole. 


4n (> 
8--0 


Both of the above 
(d) None of the above 
140. The volume of the sclid generated Бу 


revolving the area enclosed between the curve 
)у%=?--5х and the lines х--2, x—4 about the 


x-axis is given by 


(a) 


r sin 0 ds 


(b) 
(c) 


[е] ee den] 


(а) 18= o 
(b) 905 D 
| (c) 1187 o 
| (d) 1805; m] 


141. If 4 is a region bounded by the curves 
IENA) v=f.Q), х=а апа х=, then 


P. ТІ fs 44. 


is equal to 


TAGs 
(a) г | fes y) dy dx o 
Ја 

(6) | Jo fed dy A 
о |} алдо в 
(d) Any of the above ја 

142. f t сора +х+))4х dy 
is given by 
(a) |, (Seo е yes Oo 
(b) г (eos 2» jo o 
(c) Any of the above] a 
a 


(d) (a) only 
143. је dx dy over the region in the first 
quadrant for which x+y <1, is given by 
1—x 
xy dx dy 
ӘП» 


П 
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1 1-у ї 
b xy d» 
(5) |, |2» ах ау 


(c) Any of the above 
(d) None of the above 


au 


z|[2 (sin Ө n. 
144. JE Т ғ d0 dr is given Бу 
а 
a 
гр q 
(c) y (1—cos 20)40 a 


(d) None of the above 


Li 


145. The area between the parabolas 
y*—4ax and x?=4ay is given Бу 
2y. 
(a) ІШ P dus X dx dy Пп 
4а 2Vax 
d, 
e ue sd =х?]4а ma z 
2Vay 
(c) | | dx dy ІН 
(4) Мопе gio above Oo 


146. The area of the region enclosed by 
the curves х?--у?=а° and X--y—ain the first 
quadrant is given by 


UA a e 
® |; AST жа ü 
@ г. vem dx dy! п 


147. The area ofthe region enclosed by 
the curve y(x?4-2) —3x and 4y=x? is given by 
х4 


(а) ІІ | dx dy 

ap praa so 
(БМ eie 
(d) Е WO dx dy п 


148. The area of the cardioid 
?—a(1--cos 8) is given by 


98 


E 4 (и 
oa ү r d0 dr 


т 4(1--соз ey 
dr 49 Oo 
(а) ШЕ K 
(5) 2 rs ја T ER r dr 49 G 
= r= 
216 (а(1-Есов6) оа 
(еу ој. s rdi dù п 
хі (1--со5.0) ©». 
(d) ор 5% гай dO EJ 
= r= 
149, The area of the curve r—2a сөз 6 18 
given by І 
па 205 9 
(а) As er аға Li 
u 5, 
m (2асо<8 ) 
С у арн а 
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2z {г " 
(4) op | r dô dr 


50. The area ofthe lemniscate 


г2=0° cos 20 is given by 


=/4 - 
(a) 2 jan 
i | г 

1 


о Jo 


40 dr 


d0 dr 


(с) 2 i V peas r dO dr 
9 Јо 


4 гј: poe 
ОО 
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Section— C 


CONVERGENCY AND DIVERGENCY OF AN INFINIT® 


he following statements is 


1. 
correct 9 
(а) An infinite series Zus is said to 
converge if the sequence «S, of 
its partial sums converges B 
(5) If the sequence «S, ofthe par- 
tial sums of the series Zu. con- 
verges to 5, then 5 is said to be the 
sum of the series 
(c) The convergence. of а series is 
affected by the addition or ommis- 
sion ofa finite number of terms 
of the series 
(d) The convergence of a series is not ци 
affected Бу multiplying all of its 
terms by a fixed: nonzero number’ 
5. Which one of the following statements 
is incorrect ? 
(а) A necessary and sufficient condi- 
tion for a series Xu, to converge 
is that to each E£ >09 а positive 
integer m such that | 
| әм E ma e een [<E 
whenever n>m 
(b) A necessary condition for a series 5. 
Sun to converge is that 


Lim u,=0 
пә = 
(с) 1f Lim и„=0 then the series Bun 
ne 
may or may not converge UE 


(d) The series ЕО Тан 
27 1.41 convergent а 
3. Which one of the following statements 


D 


"је incorrect ? 


a (d) None ol it 


= 


he such thal tn 


(а) IF a series. Зи, 
» zero as n tends to 


does nox tend 


infinity, then the series may or 
may not converge 4 - г 
che ae E 
(b) The ѕегісѕ N as EY "WS 
чы is not convergent E 


(с) The sequence <S,> of partial 
sums of a series of positive ferns 
isa monotonic sequence which 
can never oscillate 

(d) A series of positive terms cau 
either converge or diverge 

Which of the following statements is 


B 


incorrect ? 


5 $$, 
(а) А series: of positive terms is con- 
vergent if the sequence «S. of 
partial sums of the saries 15 


У bounded ; а 
(b) The series Pe eae ела Ж 
convergent if r>1 Wei 
(еу Тһе series. Тео“ is 
converger ) a] 


„ца 


Which onc of the following is not 


form of comparison tusi ? 


(а) If Ус, and zy, be "мо земе 
positive tims aad let А be 
tive number : i 


integer. 
convergent, 2tin af 
"and if Zu, js divergent. 7 
divergent M 


(b) IL. Stu, апа Zvai Бе two. ега 


positive terms such that 


Lim un =] 

no m т?) 
where 1 is à finite and nonzero 
number, then both the series 
converge or diverge together o 

(c) ТЕ Хи, is a series of positive terms 

snch that 

Пет DE 

n>? uF] E 
Then if J>1, the series con- 


verges ; if /< 1, the series diverges 
and if /=1, the series may con- 
verge or diverge. Also if 

Lim zu, 


pica соо 


Un+1 
then Zu, converges o 
(d) Let Bun, Оу, be two series of 
positive terms such that 


lin > Yn 
! Ил, Уп+1 


for alln>m. Then if Ху, con- 
verges, Xu, also converges and if 
Хи, diverges, 2v, also diverges Пп 


6. Which one of following series is 
convergent ? 
1 1 1 1 
(а) 71? moy; My i Бек тосса Taste 
for p>1 mj 
DR Лан d 
(5) jp 3s Jc eeu "bs 
for p«1 oO 
1, v2, v3 „м4 
(c) ar 5 ШАТ tog te Oo 
1 
Фан ав bbe D 
7. The series 2-5 tu +... is con- 
‘yergent for 
(a) p>0 5 
, 06) р>1 Пп 
(е) р>2 У Е 
(d) р>3 o 


8. The series ~ шк 


1 1 
og 2 jog log n 
4.15 


(а) Convergent o 
(b) Divergent [ra] 
(c) Neither convergent nor divergent 0 
(d) None of the above D 


9. Let Уил be a series of positive terms and 
let Lim (u4)1/^—]/. Then the series Xu, con- 
verges or diverges according ав /<1 or />1. 
If/=1, the series may either converge ог 


diverge. This is——. 
(а) Raabe's Test D 
(5b) Cauchy's Root Test o 
(c) Cauchy’s Condensation Test П 
(d) Kummer's Test Oo 


10. The series whose nth term is given by 
n" 


(ET's 
(a) Convergent , 


(b) Divergent 
(c) Cannot be determined 
(d) None of the above 


папа 


11. Let Xu, be a series оГ positi 
such that ^ Vo Me 


Lim un 


п © 


Ung, 


Then the series is convergent or doe 
according as [>] orl<1. If l=1, then the 
series may either converge or diverge. This is 


(a) Comparison Test o 

(b) D'Alembért's Ratio Test П 

(с) Raabe's Test Г] 

(d) Bertrand and Demorgan’s Test Oo 
12. The given series 


converges for 
(а) All values of x 


(b) АП values of x greater than 1 d 
(c) All values of x less than 1 D 
(d) All positive values of x [ш] 
13. The series 
х+ E E is 
(а) Convergent for х<1 and diver- 
gent for х>1 Oo 


(6) Convergent for x<1 and diver- 
gent for x1 
(c) Covergent for all values of x 
except х--1 
(d) None of the above 
ТА еН (учено ув наба SÁT) cared be 


sequence of positive terms such that 
f0)2/0)2...... 2 f(n)2 ...... 


for all n. Then the Series—— converge and 


diverge together 
(а) ХҒп) and Хдо») 
(b) >Қп) and 22» Дал) 
(с) Z2" f(n) and Ef(2”) 
(d) Efn) and B21" дол") 
15. The series e 15 
(а) Covergent if p>0 
(b) Convergent if p>1 
(c) Divergent if p>1 
(d) Convergent if 0<p<1 


16. Which one of the following tests is 
known as Kummer’s Test for testing whether 


а given Zu, of positive terms is convergent 
divergent ? 


сет =. 
such that 
Lim (a une j= 
no Una 


then the series Zu diverges if /<0 
and converges if / 0 


is a divergent series 


Un Bo Yn 

(b) ts x43 T то 
where о>0,р>1 and <Yn> is а 
bounded sequence, then Zu, con- 
verges if «> 1 and diverges if «<1 
whatever value B may take and if 
a=0, then Xu, converges or 


diverges according as 7» 1 or B<1 4 


respectively 
(c) Both (a) and (0) are different 
forms of Kummer's Test 


(d) None of the above 


17. Both D’ Alembert’s Ratio Test and 


Raabe's Test are particular cases of 
(a) Kummer's Test 


QO 
[m] 
Oo 

a 
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(b) Gauss’s Test 

(c) Cauchy’s Condensation Test 

(d) Both Kummer's Test and Gauss’s 
Test 


18. Which one of the following tests can | 
be directly applied for testing the convergence 
or divergence of a series of positive terms Xu, 
without first applying the Ratio Test and 
Raabe’s Test ? 


pE 
П 


(a) Bertrand and Demorgan's Test [m] 
o (b) Gauss’s Test o 
0 (c) Logrithmic Test B" 
o (d) None of the above o 
m] 19. Which one ofthe following series is 
not an alternating series ? 
De И, a 
M (a) 13'34* set ED [uj 
B bap vd Мете ы 
В (b) 1 2và +373 4/4 +... o 
Oo log2 log 3, log 4 
« (c) “р 34 7th ЈО Я a 
an (d) None of the above п 
20. The alternating series 
Uy —tg t Ug — us - n. (un>0 п) 
is convergent if 
(а) ип: us v n o 
(b) и,->0 as noo П 
(с) йы < Un м n and 
и,->0 as п->со o 
(d) Either ив «us vn 
or И,->0 as 1->оо o 


21. A series Хи, is said “to be absolutely 
convergent if the series 5 | иһ | is covergent. | 


2 
The series нр botte converges for 


: (а) All values of x> 1 
(b) АП value of x<1 
(с) АП value of x 
(d) AM value of x lying between 
0 and 1 à 


EJ SEIERE 


o 


22. A conditionally convergent series is 
(a) Both convergent and absolutely 
convergent 


Ха, Е 
102 
but mot absolulcly (c) х>с mi 
и Li (d) x» Џе о 

convergent but, not 27. The series 

m 

75 1 1 1 4 

m Bop eoru ea AA 1 
riy convergent p 155 54 q5 АЫ 


23: NV HONORO EASE ESTS (а) Absolutely convergent 11 
САР ДЕЛ На à (b) Convergent o 
: S B c) Divergent П 

М | 


(4) Convergent but not absolutely 
convergent and hence con- 


, 1 
200) des ae B . ditionally convergent a 
28. In the series 


О) : um 


2 


1 
(d) > ЛЕЛЕК O це rearrangement of terms alters the sum of . 
у the series because it is f 
24. Demorgan'sand Bertrand's Test for * (а) A conditionally convergent series £ 


testing the convergence or divergence of a E UR а 
series Eu, of positive terms is applied when... (b) Absolutelysconvergent series o 


"Lie (c) Absolutely convergent but mot 
Mat (a) Raabe's Test | o conditionally convergent 
ny ) EET d - (d) Divergent series B 
j (c) висат Test D 29. IRR ШЕ following statements is 
TM A x сі? 
ЧИС УО dg (а) Drichiet’s theorem is associated — * 
25. with the absolute convergence of a 
AGE ale 7 series obtained from an absolutely 
4 sergent seri " с 2 ы, 
Ж where k is a positive integer, then the series rdi itio) Pu A d a 
иа ри. is convergent if ТН ! 
чу AUAM g (b), Riemanns theorem states that 
a TN ( L | terms of any conditionally соп- 
(b A~a 1 қ П ы vergent series сап be rearranged 
(е) А>а-і Tel to give a divergent or oscillatory 
(d) А>а rj series always ` Li 
26. Тһе series (c) epic ME То 
E А \ vent se y а grouping erms 
Аа Wy ЧЕКАЈ Ос is convergent is converges always SATE altering 
(а) xe ^ o ‘its sum қ t 
1 '(Бу-х<1/е Een (d) None of the above Bg 
ANSWERS à 
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Differential Equations 


1. Which one of the following is ап ordi- д diy Wie. x dy \3 R 
nary differential equation ? (0) (43 Tsinx[—— | --ху=х [1 
dx 
НА шр diy dy 
(аласа арт Ра n (с) уут "ОАЕ quy а 
(d) None of the above Пп 


ды а i 
(8) P= qe (ха4-1) Б Oo 
А ` 5. The degree of the differential equation 


© oe Ие is defined as the 
1 52 (а) Highest of the orders of the 
dle? хз differential coefficients occurring 
(d) He te). =x? o in it | 
(b) Highest power of the highest 
2. The order of the differential equation 15 order differential coefficient 
defined as (һе ; occurring in it 
(a) Power of the highest order deriva- (c) Any power of the highest order 
tive occurring in the equation o differential coefficient occuring 
ighest order derivative occurin mat 
(5) Hig M NS den itive occuring a (d) Highest power among the powers 
(c) Highest power among the powers 1 SRE ЦИА ential. ‘coefficients 
of the derivatives occurring in the AS i 
'equation. 6. What is the degree of the differential 
(d) Highest power of the dependent, equation . 5 
\ variable occuring in the equation. C E ау пои (2 ) 5 
3. Which of the following differential N dx dx у. 
cquations is of order three ? a y n 
5 : .ü 
+ Ж (d) Cannot be determined: eeu 
(6) ха ( us ха Ах--В ін) 7. Let m be thé order of а differential 
ML equation. Then | \ қ 
(8 1845 43 dv 45| Hehe a t (а) т is not unique Oo 
ј dx? dx | (b) mis unique j n 
(а) None ofthe above [1 (c) m may or mày not be unique o 
4. Which of the following differential (d) m may be infinite — | a 
equations is of order one ? 8. Let m be the order of a given differential 
dy equation. Then : 
(а) су ЕЛС sj хах im) (а) т is any integer AUS 
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(Б) m is any real number o ( 

(c). m is any positive integer a ( dy y 

(d) m is any non-negative integer o thy) En ЖҮЙӨ * ахз 
ахз 


9. Which of the following differential 
equations is not of degree 1 ? =х?-Е9х°-1-1, then 


азу 5 e ВИ: (а) m=3, n==7 
(a) 2% qx TOH?) dx) ех y3—sin x odes Е 
i (c) m=3, n=2 o 

и LEN (d) т=3, п=1 
(b) у-2 сар ( 34 ) o g 


A аа апа п be the order and degree of 
B e t 
3 (2 d y D nd (2 5 haa ifferential equation 


af dc» y . dy оо 4 
(d) All of the above are differential 7 ( dx? ) ТА gy H =sin x, then 


ў equations of degree 1 (а) т--п В 
f 10. Which of the following diffential equa- (b) тол 
tions is of degree 4? ; z 
(е) тел o 
(a) [ 142(-4 (= A) 43 ( 25, yy" (d) None of the above 
ANS 15. Which of the following differential 
=4(55) pj equations is of first order and ЕК dene а 
3 2y M ly eH AR 
САО ИИО 
4+x+y=0 {1 (b) TUR ај Fare a 
| TUS GT виа ЦА 
(c) v Т) =2 G 
2) (251 (5) =< REESE +ayp=er a 
dy ү 
d) y=x REN 1+ қ E D 2 
Ое ax ) ШІ Шо a 


ll. If n denotes the degree of a given 


differential equation; then 16r Грег solutionsiaths thie differential 


(a) n is any natural number ВАРАТ 
(b) n is any integer Г] (2 АЩ ) сој (2) ) 
` (c) n can be zero o Cee > dx 
(d) n is any non-negative integer D] isgciven by 
12. If m denotes the order and » th. (а) y=sinx a 
degree of a given differential Dex respec- (b) y=cos x 
tively, then : Y xs а 
mnm à (c) Both y=sin x and: y cos x [Fs 
= ј (d) у--зес x 
UG Sta zT A hofth ү 
М 1 EXIT $52 ` 
(c) mn O the Te nen СЕИР Ваг 
(d) None of the above o dy ү P i 
2152 24 ау 
13. If m and n are the order and degree ( 4 à)? k Li Ge dx ҮІ \ 


of the differential equation / (а) (yj—xy— us a 
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(B) (y —23)2—144 о 


(с) (y—3x)?2153 ај 
(d) (Q;—2x)? 2153 B 


. I8. Which of the fcllowing solutions of the 
differential equation -% 
уче. 25 
dx " dy[dx 


is a singular solution ? 


у=х 


Гу. Se 
(а) y=ex+ 5 


t 
(b) 3у--9х--5 o 
(с) y=5x+1 (m) 
(d) y?=20 x Oo 

19. A singular solution of the 
differential equation is 


(a) Either a genera! solution or a 
particular solution B 


(b) Neither a. general solution: nor 
a particular solution but contatns 
the arbitrary constants o 


(c) Neither a general solution nor a 
particular solution and does not 
contain any arbitrary constant o 


(d) Known as a general solution o 


20. Which one of the following is a differ- 
ential equation of the family of curves 


yz Act есе 


for different values of A and В? 


ду dy 
(а) Уат т 202—0 tj 


DS e 
aee ак c UM ET 


doy | 
e ЧУ ety a 
Au dy 
(d) (&) =4y ( AS --2у ) 9 


2]. The differential equation. of all circles 
of radius a is given by 


ӨТ ТН (ШІ = 


ope) (Ry o 


/ фу 2 ау ха 
(с) ЕЕ 4211 = - 
dy у? А 
«= 2ху | 


22. A differential equati i i 
eR d quation is said to be 


Г] 


(а) x, y and the derivatives of y are of- 
first degree and product of these do not occur 
In it. Ра Li 

(b) y and its derivatives are of first 
deeree but products of these do not occur in 
1 

t а 

(c) The derivatives of y are all of the 
first degree, | G 

(d) The dependent variable occurs lin- 
early. ! Г] 
23. Which of the following differential | 
equations is linear ? те ЧЕКА 


(а) (1--у) d +-xy=sin x D o 
&) » 4 4x=0 ü 
(9)! Oc») OR х-0 o 
@ te Ф —(1+хуу 


=sin xpe a 


24. Which of the following differential 
equations is linear but not of first degree ? 


А ау 1 j 
(а) (ха-у--ху) Z +(sin x+ x)y=0 o 
dy 


(b) ae у= іп x t 

азу jer Me | 

Ө асау 1550 a 
(d) ‘None of the above a 
25. A differential equation of first degree 

(а) 15 always linear o 

(b) Is of first order a 


(с) May or may not be liner 


t] 
d) I Is 
(d) Aie of first order but is m 


26. 
КО, 
(P) 

(с) 


(4) 
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A linear differential equation 


Is necessarily of first order Г] 
Is necessarily of first degree o 
Мау or may not be of first. degree 
but of first order 

Either of first order or of first 
degree Пп 


27 Which one of the following ts а stan- 
dard form of the first order differential equa- 
tions of first degree ? 


(a) 


(P) 
(е) 
(4) 
28. 
then the 


(a) 
(0) 


оа 


(d) 


dy 
dx СЈО) 
М(х,у)4х-ЕМ(х,у)4у--0 
Both of the above 
None of the above 


Dou a 


If М. and N are functions of x and y, 
equation Mdx-+ Ndy=0 is exact if 
да function Дх) of x and y 
such that fix,y)=Mdx-4-Ndy 
qa function Доу) of x and y 
such that 
of Wc ду Мас Ndy a 
ex cy yt 
да function u(x) of x alone such | 
that d[u(x)] 7 Мах-- Мау (m) 
q а function у(у) of y alone such 
that d[v)]- Мах Мау 4 


29. The necessary and sufficient condition 


for the d 


ifferential equation 
M(x,y)dx-+N(osy)dy=0 


to be exact is that 


(a) 
(b) 
(c) 


(d) 


30. 


бу xs B 
am а 
adoret o 


if P(x) and Q(v) are arbitrary functions 


fx and y respectively, then the differential 


equation 


(а) 


P(x)dx-- Q()dy —0 


May or may not be exact [1 


і 


(b) 
(c) 
(d) 


31. 1f 
of y and 
equation 

(a) 
(b) 
(c) 


(d) 


Is never exact o 
Is always exact o 
Is exact only when 

Р(х)--х and Q(3)—y o 


P(y) and Q(x) are arbitrary functions 
x respectively, then the differential 

P(y)!x4- Q(x)dv 

Is never exact Пп 

Is exact if Р(у)--е” and Q(x)—c* o 

Is exact only if Р(у)--Ау--В and 

Q(x)—Ax--C, А, B, C being 

constants 

Is: always. exact 


o 


32. Which of the following diferential 


equations is exact ? 
(а) x) dx+-(y*4-x) ау--0 o 
(8) +y) (dx — dy) — dx 4- dy Г) 
(c) 2xydx--(x4-»3)dy 20 o 
(d) None of the above Г] 
33. Which of the following. differential 
equations is exact? — 
(a) {cos x tan у--соз/х--у)4х 
+-{sin x secty--cos(x4-»)My--0  [] 
(b). (sin x4-cos x)dx 
+(sin х--сов х)4у--0 [7] 
(с) [cos x tan y—sin(x--yydx - yt 
+[sin x sec? y--eos(x4-y)]dy-0 9 
(4) (sin y-Feos y)dx4-x sin ydy=0 | 3 


34. Which of the following provides 
eo of the exact differential AMANS ТАУ 


b ys » dx 


(a) 
(b). 
(c) 
(4) 


{ +{xtleg х--х sin Уво 


xy+ye*4-x cos y-const. Oo 
xy-+y log x-+- cos v const. LI 
xy+-x log y--x sin у= const. oO 
2xy4-2y log x+-x sin jy-- const. O 


35. Which of the following provides a 
solution of the exact differential equation 


Qe?" yax jds 4-Qxye9" —3ytdyes0? | 


| 


(а) e» x1-L- y? —constant [1 
(b) 20" ааа t 
(с) 0974-31 —39 — constant Li 
(d) eX —x1-E t= constant Г] 


36. Which of the Ге Jis is not an exact 
differential ? 


constant 


Г] 

[m] 

(c) хау-- ах o 
xci — ydx n 


@ 2 


37. Which ‘of the following is an exact 


differential ? (GWE \ t 
/ D Gna + a 
oO (с). Lh a 
(d) 1,4,---1 ІШІ». 
(c) Ах xd’ 42. The integrating. factor of differential 
Xy equation (xy sin xv--6os xy)ydx 
(а) All of the above o --(xy sin ху--сов xy)xdy=0 15 
38. Which of the following is an exact А : 
differential ? * (0 2ху sin ху a 
2x?y dx —2xy'dx "i 1 
@Б Сн. йоз DRE 2 (6) 2ху cos xy d 
5 Qyxdx--xtdy [m] (c). 2ху sin ху Пп 
ОИЕ or (4) 2xy cos ху n 
(с) юха o 43. The integrating factor of the differenti- | 
2% ‚ al equation (х2--у?--2х)4х--2уау--0 is 
4) None of the above a i j 
(d) None ot a) фе i 
39. Which of the following is not ап a e por 5 
exact differential ? еді (0) log x a 
(9 xevdy Fe’ dx o (d) e n 
x3 a 
. The  integratin act 
(b) ей сеш 4) e Prae tec ird Қ ЛИЧНИ IE 
p? 1 
(c) (мк) gs “Та Me M NR Чао өш 
(Є) ист yr i Det 
(d) All of the above are exact @ 231987 5 


differentials 


equation xdy— ydx =xy 
© Ec а 
0) i PIN 
©з Г 
©з а 


41. If /, and 7, be the uu rot 
of the 4: ferential equations 


(1--худу4х--(1--хулхау--0 aie 
(y —2x13)dx — (3 —3x?1)dy 50 
respectively, then 
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(Б) ee o 
‚ —3 
гт o 
os 
o == a 


А differentlal equation is said to be 
with separated variables if it can be 
written in tke form of 

P(x)dx+O(y)dy=0 


45. Which of the following differential 
equations is with separated variables ? 


(а) e**"dx--sin x cos ydy=0 o 
(b) sin (x+-y)dx+cos (хлау-0 . D 
(c) (x-Fev)dx--(y—x)dy-0 D 
(d) e" dx-Esin(x4- y)dy—0 a 


46. Which of the following differential 
equations is with separated variables ? 


(a) log (2 )=ax+by Г] 
(b) dy—(ez-" - xe-v)dx o 


(с) tan ydy=[sin(x+y)+sin(x—y)jdx O 
(4) All of the above equations are 
with separated variables (m) 


47. The differential equation ) 
(+ yildx—dy|=dx+-dy, which is not with 
separated variables, can be transformed into 
one which is with separated variables, by the 
substitution 


(а) x+y—-l=y 0 
(b) x+y+1=y Oo 
(е) x+y=y. o 
(d) None of the above o 


48. The differential equation 
dy | 4x+6y+5 


АРТУРА, which is 


not with separated variables, can be trans- 


formed into one which is with separated 
variables, by the substitution 
(а) 2x+3y=v : o 
(b) 4x+6y+5=v o 


(c) 3у--2х--4--у 


(d) 3х--2у=у Г] 

49. Which of the following differential 
equations is not homogeneous one ? 

(а) (х2--уУах--2хуау--0 [m] 


(Б) x cos (2) (уах--хау) 


—y sin (2) (xdy—ydx) O 


(с) (1-+-e*")dx-+ ce7!(1 —x[y)dy—0 0 
(d) (2х--3у-5)4у--(3х--2у-534х-0 O 
50. Which one of the following statements 
15 correct ? 
(a) A differential equation is exact iff 
it is with separated variables Oo 
(b) If a differential equation is exact, 
then it is with separated variables 
but not conversely oO 
(c) If a differential equation is with 
separated variables, then it is 
- exact 
(4) Ifa differential equation is exact, 
then it is with separated variables m 


51. The- solution curves of the given 
differential equation 


хах--уау--0 
are given by a family of 
(а) Circles B 
(b) Parabolas о 
(c) Ellipses с] 
(4) Straight lines passing through the 
origin 4 ( 


52. The solution curves 
differential equation 


xdx—dy=0 
are given by a family of 
(a) Parabolas 
(b) Hyperbolas 
(c) Circles 
(d) Ellipses 
53. A first order fir 
differential equation 


(a) Can always be reduced to an exact 
form \ 


of the given 


папа 


St degree homogeneous 


(b) Can never be reduced to an. exact 
form s 


. tions reduces а 
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(c) May or may not be reduced to an 
exact form 

(d) Can only be reduced to. ап exact 
form if the given differential 
equation is linear 


. 54. A first order first degree homogeneous 
differential equation 
(а) Can 'always Бе reduced to an 
‚ equation with separated variables |1 
(b) Can never be reduced to ап 
equation with separated variables O 
(c) May or may not be reduced to an 
equation with separated variables O 
(d) Can only be reduced to ап equa- 
tion with separated variables when 
the given equation is linear 
55. Which of the following transforma- 
homogeneous differential 
equation of first order and first degree into one 
with separated variables ? 


(а) у-у/х d 
(b) у--ух oO 
(c) pHvx? o 
(йу yeh z 


56. The transformation y=vx reduces the 
given homogeneous differential equation 


o 
dy , D 
ах | 

57. Which of the following transformations 
reduces the given differential equation - 
йу х—у+1 
PLA T е 
dx х42у-3 
into homogeneous one ? 


(а) х= Х--3, yeY-4 a 
(b) x=X41/3  y=¥+4/3 O 
()x-X45 у-Ү-4 o 


(@) х-Х-5 ` y=Y+4 Ei 
58. А general linear differential equation 
of first order can be written as 
а 
@ F Ps 7) y— Об, y) m 
© E PG)» 00) 
dx а 3 g 
dy 
(с) л, КРОУ)»=0 Oo 
(d) None of the above Пп 


59. Which of the following differential 
equations is linear, homogeneous and of first 
order ? Ў 


@ 9 -k- 3-0 Sis 
(b) ФЕ + eymcos x o 
(c) D е удусата IN 
(d) 2 exco o 


60. The integrating factor of the differen- 
tial equation 


Z -P()y- QC) 


depends upon 

(ay Р(х) only 

(b) Q(x) only 

(c) Both P(x) and Q(x) 

(d) P(x) but may or may not depend 

upon Q(x) 
61. Theintegrating factor of the differen- 

tial equation У 


Z 4 P(x =O(s) 


550 


is defined as 
(а) | Р(х) dx 
(b) e ГРодах 
(c) | OG) dx 
(4) ef Q0) dx 


Ше) ЕТЕ 
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62. Iff and f, be the integrating factors 
of the differential equations 


dy 


PAD --2)--і and 
0 - у= i respectively 
then 
@ hash. s 
(Б) fix c 
(c) fi xf. n 
(d) h=h rj 


63. Which of the following Statements is 
correct ? 


(а) No two differential equations can 


Ht have the same integrating factor £] 


-. ial equation 


* 


ks (c Only а 


(b) Infinitely many di ifferential equa- 
tions can have the same integrat- 
ing factor 3 Пп 

finite number of 

differential equations can have the 

same integrating factor a 


A (d) None of the above 
64. The integrating! factor of the differen- 
tial equation 


йу) 1 Қашау! 
p (x log х)--у--2 log x 


“із given by 
^ (а) log (log x) (Бі 
(b) log x ў } Oo 
(е); и tj 
(d) x g 


65. The integrating factor gi the diferen- 


sin 2) dc ЕЗу= Соз x | 
is calculated as ` 
(а) дал" ја a 
^ (b) log in x/2 o 
wy (с) tan? 5/2 o 
to (d) tam x/2 Ба 


y 66. The integrating factor of the differen- 


` tial equation 


d , 
(2x—1052) ie +y=0 


is calculated as 


(а) 3° Пп 
(b) x (aly 
(c) е“ m 
(d) ех a 
67. The solution of the differential 
equation 
(САУ ы $ 
dc PON =a) 
is given by 
(а) ye SPAMS Oe SPAY quee a 


(b) yer SPUN Үр o е ЈР xtc} (C) 

(c) y= „Рах tf 0. е f Pax dx+c} o 

(d) x=f Qef Pl. dc o 
68. The differential equation of the type 


d E Poor Q2." 
is known as 
(a) Bessel’s equation 
(6) Clairaut’s equation 
(c) Auxiliary equation 
(d) Bernoulli's equation 


69. Which of the following transforma: 
tions reduces the differential Ae 


"auda 


dy... tan y | 
АК ges 


into the form 


ки +Р(хг=0(х)? 


(а) z— sin y f g 
(EA ST [mi 
(с) z=cosec y o 
(d) z=tan y “ш 


70. Which of the following transforma- 
tions reduces 2 differential equation 
T AUR 21082 BS (log 73H 
into the fom 
dr Chev 009 ? 


7: 


Pepe "ыу аа Н со "бш сс ee io. 
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(а) v=log 2 Li 
(b) v=e a 

! 
(On logz o 
(d) z=(log z} Li 
7]. The transformation v— L transforms 


which of the following differential equations 
into the form 


D e PY =O(x)2 
(у log х—1)у4х=хау (1) 
с —y tan х==—у% sec x --(2) 
ydx—xdy--3xy?e** dx=0 -(3) 
(х3у2-- ху)4х--ар .-(4) 
(а) (1), (2) and (3) enly Oo 
(b) (1), (2) and (4) only 19 
(с\:(3) and (4) only [1 
(d) (1), (2), (3) апа (4) m 


|72. The general solution of the differential 
equation 


dy | de 
dx ‘i? dx 
4 is a function of x alone, is given by 


-= ф(х), where 


(а) у= фсе" D 
(b) у=ф4-1—се”* Г] 
(c) y24—1- ce* a 
OTE G 
73. The equation xdy= -ydx represents the 
‚ family of 
(a) Circles im) 
(b) Ellipses | а 
(с) Hyperbolas | ја 


(d) Straight lines 
74. The equation xdy4-ydx=0 respresents 
a family of 


(а) Hyperbolas o 
‚_ (b) Parabolas B 
(c) Straight lines 1 5 


(d) Circles 


75. The one parameter family y=ex? can 


Бе written as , 


O хе?) 5 
0) уі —эх d 
x у a 
у Hex B 


76. А curve is called an isogonal trajectory 
ог ап z—trajectory of the к у, c)=0 
if 


(a) It intersects only one member of 
the family at an angle « 

(b) It intersects atleast one member 
of the family at an angle о 

(c) It intersects every member of the 
family at an angle « Е 

(d) It intersects either попе of 
member of the family or every 
member of the family at an 
angle a 


77. In order to find a family of ortho don 
trajectories of the family of curves 
dy 


Fs 


replacements is made ? 


dy; RAT 
(a) "је 15 replaced бу — Яй Пп 
"dy. d dx 
< (b) PS replaced by d». n 
(c) = is replaced by 2 t3 
(d) с is replaced Е 0 
78. The orthogonal trajectories of the 
given family of curves У--сл? are given by 

(а) x° tart — const х ІП 
(b) х2--Ку!--сопяі o 
(с) Kx? 4- у= const a 
(d) X? —ky?- const t 


79, The orthogonal trajectories of a given 
family of curves r=a0 is given by 

(а) r=ce | o 

(b) rece? 


~ 


) =0, whichof the following 


t 


` 


Њу 
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c) r=ce™ D 
(d) ғ--се” 
80. Which one of the following is a general 
solution of the differential equation 
xp?-+ (у--хур-у--0, where 
dy 4 
CES ^ 
(a) (y—x—c)O?4-x*— c)—0 
(E) He — e) log у--с)-0 
(©) (у—}®—с)(у+4х#—‹)=0 
(d) ›—х—с)(ху-+‹)=0 i 
81. Which one of the following is a general 
solutión.of the differential equation 
p^—2p cosh x+1=0? 
() 0-е-до%е”-д-0 
(b) -е-</()-е7--с)-0 
(о) Оов х-сүу4-е-%-с)-0 
(d) (у-е:-сХу-1о8 х-с)--0 
82. Which one of the following.is а general 
solution of the differential equation 


20008 


у=2рх+р?у? 
(а) 2ус--х24-с?--0 o 
(b) 2xc+y2—c?=0 o 
(c) 2xc— )*4-c?-:0 o 
(d) ye+ x4 c?—0 а 


83. Which one of the following is а general 
solution of the differential equation 


у—2рх=/(хр)? 
(а) y=) ех Де) 
(b) y=2ex+J(c) 
(с) y=2V (с) 
(d) у= 
84. The differential equation of the from 
ye xF(p)4-f(p) is known as 


LI Etc) B 


(а) Bernoulli's equation E 
(b) Lagrange's equation ental 
(c) Clairaut’s equation B 
(d) Cauchy’s integral equation E 


85. Which of the following: differential 
equations is known as Clairaut' equation ? 

` (а) y=xp* fü) J 

(b) у=хр+/(р)У Г] 

(с) yp tS у) o 


пап 


(d) y —F(p)--f(x) Cl 
86. The general solution of the differential 
equation 


O'—px)(p—1)=p is given by 


(EAE [4 
(а) у--сх-- ED D. 
(b) y?—4cx o 
(с) у= 4l E Nc п 
c=] 
(d) y=ex-+ oy a 


87. The general solution of the differential 
equation sin(y—px)—p is given by 
(a) х-сх--віп с 
(Б) у-сх--біп с 
(c) у-сх--віптіс 
(d) у--сх--сов c 
89. The differential equation 


e (p—1)4 pie"! =0 


can be reduced to Clairaut's form b 
. n > m 
the sustitution Ae 


оова 


(а) ез! --у and еде rj 
(b) e'—v and ет=и o 
(е) y=log y and u=log x ГІ 
(d) y*—v only oO 


89. Which of the following differenti 
equations cannot be SES tarred i Ue 
Clairaut’s form by means of the substitution 


x*—u and y2=y 9 
(а) (рх—у)(ру-Ех)= р: 


(b) yp?-+x%p—x*y=0 5 
(c) xy(y — px) e x4-yp tJ 
(4) (y Xp) tp o 
90. The differential equation 
Хр" урда) југо 
can be reduced to the Clairaut's form by 


means of which of the following substitutions ? 


(а) у--и and х2-у D 
(b) x=u and y2=y o 
i (с) xy=v and y=u tj 
(d) S and y=u B 


91. Which of the following statei i 
2 f at 

incorrect regarding the ЖҮН ТЕАИ of 
of the differential equations 7. sh x 


` 
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(a) The singular solution does not 
contain any arbitrary constant a 


(b) Singular solution is a particular 
case of the general solution o 


(c) Sometimes it is possible to deduce 
the singular solution. from the 
general solution by assigning а 
particular value to the arbitrary 
constant therein Пп 


(d) If f(x, )=0 is a singular solution 
of the differential equation 
Лох, у, p)=0 whose general solu- 
tion is d(x, у, c) —0, then fix, y) is 
a factor of both p as wellas 
c-discriminants and also satisfies 
the given differential equation o 
92. To obtain the singular solution of the 
differential equation in Clairaut’s form, it is 
necessary to calculate. 


(а) p-diseriminant only а 
(b) c-discriminant only t 
(c) Both the p and c-discriminants Г] 
(d) Any one of the p and. с discrimi- 
nants [i 
93. The singular solution(s) of the 
differential equation 
4xp?=(3x—a)? 
is/are given by 
(a) x=0 only Г) 
(b) 3x— а=0 only o 
(c) x—a=0 only oO 
(d) x=0, 3х-а--0 and х-а--0 П 
94. The differential equation p*+)*=1 
has how many singular solutions ? 
(a) None 0 
(h) One - 
(c) Two т 
(d) Three { 
n ation 
95. The differential БН 
(1—%)= TÉ cei 
has how many singular solu ü 
(a) 1 ја! 
(b) 2 a 
(c) 3 D 
4) 4 р the 
# шоп) ^f 


,.96. The singular 50 
differentia] equation 


differential equation of the type 


dy xc-dx4 y 
is/are given by 
(а) x=0 only 
(b) у--0 oniy 
(c) Both of the above 
(d) None of the above 
. 97. The singular solution(s) 
differential equation 
8Sap3— 27: 
isare given by 
(a) y=0 only 
(b) х--0 only 
(c) y=a only 
(d) x20 and y=0 
98. The general solution of the differential 
equation 
(a —x?)p* T 2xyp T (b2—)?) =() 
represents a family of straight lines whose 
envelope is the 


опа 


of the 


воо 


(а) Hyperbola Oo 
(b) Parabola Пп 
(c) Ellipse ü 
(d) Circle Г] 


99. The Eulers method provides the 
solution of which of the following first order 
differential equations ? 

ауы У 
@ 2-0) only 
d? ко) only 


(5) 2. 
» 
i: 


= 


с) 2 —g(). КО) only 


dv с 
ac ee» 


@ = 


100. Eulers method for solving a 


ау 
dc у) 


provides 


(а) Ап approximate solution in 
general 


(b) Always an exact solution 


(c) Ап exact solution only when the 
differential equation is of the type 


Q 
т) 


B 


а 
Tc) er ge) 


(d) None of the above Li 


101. The solution of the differential 


А ау t 2 
== through a given point 
equation ae f(x, у) g 


хо, Yo) can be written as y=F(x). The Euler's 
SERO determines discrete points on the 
solution curve y=F(x), Let (x,, уу) be first 
point calculated and let (5"), denote the value 


of 2 at (xo, yo). Then 
(a) y=) 65 —xo) 
(Б) Vi=Xo+(¥')o (х,—х,) 
(с) уу--уо--(У9(х- хо) 
(d) None of the above is true 


102. Let (x, у,) be the second point 


Bio tcl 


calculated by the Euler’s method on the 
solution curve y=F(x). Then 

(а) Y2=¥1 Hy ,%.—*1) Oo 

(b) ys Yi [9-01] (Х»- хо) O 

(с) Yo=Vo+ (¥')o(%2—%) D 

(d) y4—Xo-- O)o(x — Хо) [m] 

103. Letthe solution of the differential 


equation 2 =x-+y pass through (0,1) and let 


(05, y,) be the first point calculated оп the 
solution curve by the Eulers method. Then 
y, is equal to 


(a) 1 o 
(Б) "05 o 
(c) 1:05 o 
(d) —.05 o 


104. Consider the differential equation 
у, dj 
а ка ау) 
This will be differential equation with constant 
coefficients if 
(а) а, а, a, and f are all constants 
(b) f is constant 
(c) a, a, а; are constants 
(d) a is constant 
105. The differential equation 


папа 


di dy 
422 Fiet 
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is said to be homogeneous if 


(a) f=0 or 1 p 
(b) f=0 o 
(c) f=1 o 
(d) f=constant o 


106. The general solution-of the differen- 
tial equation 
Dry+-a,D"4y+-a,D"-2y-+ ...... +а„у=Х 
of nth order, where X is a function оГ x alone 
anda, dy, ...... > аһ аге constants, is given by 


y=Complementary Function (C.F.) 
+ Particular Integral (P.L) 
Then 


(a) C.F. involves no arbitrary constant 
but the P.I. involves п arbitrary 
constants. 

(b) С.Е. involves n arbitrary constants 
but P.I. may or may поё involve 
any arbitrary constant Г) 

(с) С.Е. involves п arbitrary constants 

. but P.I. does not involve any D 
(d) С.Е. and P.I. both involve atleast 
one arbitrary constant, 
107. The auxiliary equation 
4,D*-- a,D+-a,=0 4 
is obtained from the linear differential equation 
d?y dy 
а фе Ag +a,y=0, 


where 46, 41, аҙ are constants, by substituting 


(а) у-х" Г] 
(b) yen: m 
(c) y=sin mx Г] 
(d) у=соз mx o 
108. The auxiliary equation of thi 


о 


differential equation 


d*y dy 
ae +3 T -F4y-0 


(а) D*--3D--4—0 
(b) 4D*--3D--1—0 
(c) D*-- D--1—0 
(d) D*3- D—0 


109. Тһе general solution of the linear 
differential equation 


[B] 
oO 
а 
im] 


diy 
Fr —8!=0 
is given by 
(а) c7 - caet e [e cos 3x 


+e, sin 3x] O 
(Б) (cit eax) Ге, cos 3х-рс, sin 3x O 
(c) седе ece, cos 3x+¢, sin Зх П 
(d) c,e*z-- ce 1 ete, cos x 
+c, sin x] O 
110. Ifm, and т, are the roots of the 
auxiliary equation of the given linear differen- 
tial equation of second order with constant 
coefficients, then 
(а) m, and my are always real and 
distinct 
(b) m, and т, are always complex 
(c) т, and my, both may be complex 
and equal 
(d) m, and m, both may be real and 
equal, real and distinct or complex [] 
111. Ifthe roots of the auxiliary equation 
corresponding to the differential equation 
ау, dy 
ао qatag? 
be m, and m, such that m, and m are both 
real and distinct, then the general solution of 
the given equation is 
у=сүе"?* - cse" * , where 


0 


(а) c; and c, аге both negative 
constants B 

(Б) c, and c, are апу arbitrary 
constants Г] 

(c) c, and c, are of opposite signs a 


(d) c, and c; are of the same sign 


112. Ifthe roots тұ and m, of the auxi- 
liary equation with constant coefficients are 
equal ќе. т =т=т, then the general solution 


is given by 
(a) veniet те?“ 
(b) y (c + xc) е"? 
(c) yc, e*-- ce"? 
(d) y=(cyx+e,x*) e"? 
113. Ifthe roots m, and т, of the auxiliary 
equation corresponding to the given differential 


equation 
d? dy 5 
arger Ha фу а= 


папа 
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are of the type «+i -і і 
then the. A E oF the ари 
equation is given by 
(а) у--езіс, cos Bx--c; sin Bx] 
(Б) y=e8"[c, sin ax+c, cos ах] 
(c) y-e-f[e, cos ах--с, sin ах] 
(d) y=e**[c,e8? 4-c,e-87] 
114. The solution of the 
problem 
dy 
dx 


Li 
а 
а 
oO 


initial value 


dy 
6 "de + 8y=0 
(0).-о=0 


dy 
(2) „со 


is given by 


(а) у- (ее е“) 


1 

37 

1 
(b) y= -l (eee) 


(с) y= = (e?2— es?) 


(d) None of the above 


115. The particular solution of the given | 
differential equation 

gy 

dxi 

(а) е" 


dy Су 
—2 de T= is given by 


0 e 


oye 


HZA fa) ЧЕ) 


(d) Does not exist 
116. The particu’ar integral of the given 

differential equation 

d*y dy. ж; 

Te 13 ue 5127-36 
is given by 

(a) 6 

(b) 3 

(с) e? 


—36 
а 43- 


00 
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117. Consider the differential equation 
f(Dy-e' where f(a)—0 and fiD)=0 is the 
corresponding auxiliary equation then 
(a) A particular integral may or may 
not be obtained 
(b) No particular integral can be 
obtained 
(c) А particular integral can always 
be obtained 
(d) None of the above is true in this 
case 
118. The particular integral of the given 
differential equation f(D?)y— sin ax is given by 


if f(a?)2£0 (m 


аі [E ІШСЕ 


sin ax 
Ла?) 
sin ах 


(b) YU ca 


(а) у- 


if f(—a)40 o 


sin ax 


От о 


if f(a)40 Oo 


COS ax 


". o a) 


if a0 im] 


| 1 
І 19. -4—, 009-5 
А (а) е" [0(х)ах t 
| (b) е-°“[О(х)ах Oo 
(c) e"*je-""Q(x)dx o 
(d) e-*fe*"Q(x)dx Oo 


120, is equal to 


ез? 
(D—ay 
(а) х?е% 
(Б) 22 еч 
(с) х?е-% 
(d) xenos 


121. The particular integral corresponding 
to the given differential equation 


[ы СЕЕ 


PON De ae 
фа 7 ах Seer 
is given by 
(d) xe* 
1 
(0) --е 
(е) е Oo 


(d) —хе° D 
122. The particular integral of the differen- 
tial equation 


ay 
ESOS e 53-605 ax 
is given by 


E 
(a) т Sin 3x 


o 
—3 
(b) oa cos 3x o 
(c) E [—3 sin 3x—4 cos 3x] o 


(d) — ІЗ sin 3x—4 cos 3x] o 


123. What is the particular integral of the 
differential equation 
азу 1 3 
dii Т ЧУ Мп ах? 


(а) -5 sin ax Г] 

x . 
(b) сад C08 ах o 
(c) A sin ax o 


(d) 3 cos ах o 


124. If the differential equation is . of the 
type f(D)y —sin ax where f.D) is а polynomial 
in D containing the odd powers in D only, then 

(a) A particular integral can always 
be obtained 


(b) No particular integral can be 
obtained 
(c) Particular integral in this case is 
taken as constant 
(d) Particular integral is given by 
sinax . 
fea) if f(—a*) 40 а 
. 125. The particular integral of (һе differen- 
tial equation (D?—4)y—sin 4x is.given by 
aros х sin 4x 


20 Г) 
= зіп 4x 
@ ye =®ў, B 


| 
[ 
! 
[ 
! 
і 
! 
! 
| 


—x cos 4x D 


(c) J= "T Qe eens 


—x cos 4x 
@ = ee 


126. The particular integral of the diffe- 
rentia] equation 


(D?+9)y=cos 2x --sin 2x is given by 


(а) y= Fh (cos 2x-+sin 2x) [m] 
(b) у- 5 (cos 2x+sin 2x) o 
(c) y= + (cos 2x-Esin 2x) o 
(d) y= + (cos 2x—sin 2x) o 


127. The general solution of the differential 
equation 


2 ar = —6y=x is given by 

(a) Ул-с,632--с,е-22-- саза [m] 
(b) y-c,e-3*-E c, e27— = = de g 
(c) y—ce ce et ac D 
(a) yao eter 55 o 


128. The particular integral of the diffe- 
Tential equation р 


2 4-2 ФУ зу=хе 
is given by 
(а) — са (2х1) о. 
(b) de (+1) g 
() = "v (2х-1) B 
(4) = 


;.,129. The particular integral of the differen- 
tial equation 
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ағу а 
Ze aeo. PES 13y—8e** sin 2x 


is given by 
(а) —ixe* sin 2x 
(b) --іхез? cos 2x 
(с) 3xe^* sin 2x 
(d) .3xe-*7 cos 2x 
130. The particular integral of the differen- 
tial equation 
(D? -2D-- 1)y—xe* sin x 
is given by 
(а) e*(x cos x--sin x) 
(b) х(е? cos x+sin x) 
(с) е“ sin x(x-+1) 
(d) —e*(x sin x4-2 cos x) 
131. The differential equation of the type 
ау dn-iy 


000p 


Dad 


where X is either a constant or a function of x 
only , is 
(a) Linear but not homogeneous. o 
(b) Homogeneous but not linear 1 
(c) Both homogeneous and linear 5 
(d) Neither linear nor homogeneous [7] 


132. A differential equation of the type 


where aj, а; > аһ are constants and Y is 
either a constant or a function of x, is also 
called i 


(a) Lagrange's equatiou o 
(b) Cauchy's Euler equation o 
(c) Bernoulli's equation oO 
(d) Legendre’s equation ga 
133, The differential equation 
а" ѓ d» 
e a ica dd 
Байы: +а„у=0 сап be transformed into a 
linear differential equation with constant 
coefficients by means of the substitution 
(а) z=log x o 
(b) x=log z п 
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(c) x=e* (m| 
к 5 

(d) x— = 
134. Which one of the following differen- 


tial equations is equivalent to the differential 
equation 


2 азу dy = ? 
XU = +2y=x log x? 
Фу — dy E 
в +2y=z log z Li 
(b) diy 202 ҚТА Порта o 
dx? dx 2 
ау. dy Ұн 
ON ae) ша pd S 
азу dy E) 
(d) du -24-%2у-ге? Oo 
135. The initial value problem 
# ox, y(0)=) has 
(а) Only one solution (6) 
(b) Two solutions o 
(c) No solution Пп 
(d) Ап infinite number of solutions g 


136. The initial value problem 
dy _у—1 = 
ener 2)! 


has 
(а) Only one solution 
(b) An infinite number of solutions * O 
(c) No solution 
(d) Either one or two solutions П 


137. The linear differential equation of 
order л 


d^ d» 
Р, АР amp 
+Р„(у)=О(5У), 


where Po, Pis... P, and О аге functions of x 
alone, is exact if 


(а) Pa-P'nytP'n-pt on. -Р7^=0 D 
(Б) P,—P', 4E Ps Рио 
(с) Р-Раа Pnt. HIP 

-0 a 


(d) P.—P's-, Penny eee 
(уар 


2. 


(а) Sin СЫЙ —cos x 2 +2y sin x 


dx? 
=0 


3 > ay 
D= 
(b) біп?х- а —2y 


ау йу азу 
(c) 4x dx? фах t= 


138. Which of the following differential 
equations is not exact ? 


i 
о 
o 


[mi 


139. The first integral of the differential 


equation 


азу d? dy 
Poga PR. AP, E: 


dx? 
+P;=0, 


d? d 
() Pog HPP) 9. 
7F(P,— P, 4-P4")y— const 
d?y dy 
(b) Вера +PP) 
+(P,—P,+ P9)y— const 

Фу а 

O Риа +(Pot Ps) 


+(Po+P;+P,)y=const 
(d) None of the above 


where Po, Р, P, and P, are functions of x, is 
given by 


o 
(m) 


140. Тһе first integral of the differential 


equation 


d? dy 
Чува tax ty=0 


is given by 


а 
(а) (+x?) A +3xy=const 
(b) 20 +3y=const 
(c) хе 2 +xy=const 


(4) (+x) D + xy=const 


joy etal du) 
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141. The first integral ofthe differential d 
equation (b) Po F- (P — Psy fOGOdx-4- C, o 
а?у ау 
CEP. +Р,у=0(х 
"mr um eU © Р, @_+ Py=JO(a)dx+C, o 
is given by 
(a) P, Ра +(Р,=Р,)у= C, E (d) None of the above E 
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Geometry 


Section—A 


TWO DIMENSIONAL GEOMETRY 


1. Let the coordinate axes be inclined at 


an angle 0. Then the distance between two 
points P(x,y) and О(х,, ye) is given by 
(ау A [G5 —x9?2- 033.) 1 eos 9 [m] 
(у VG X95 OI)? 208 906—399 


г o 
(c) A (x — xy Оди)" ^ 


E26 хо) (0—25) cos 0 o 
(а) (=x) 2-05 —39* 

269.5309 Суд cos Ој?!“ o 
2. The point equidistant from (0, 0), 

(32, 10), (42, 0) is 

(а) (21, 11) o 
(b) (11, 21) o 
(с) (—21, —11) g 
(d) Q1, —11) Г] 


3. The points (0,—1), (—2, 3), (6,7), 
(8, 3) form a 


(а) Rectangle m! 
(b) Square m 
(c) Trapezium g 
(d) Quadrilateral Oo 


4. If (x, у) is a point equidistant from 
(3, 4) and (1, —2), then ; 


(а) х4-7у=7 D 
(b) х-2у--і (m 
(е) x+3y=5 im] 
(d) None of the above m 


5. The coordinates of point P(x, y) divid- 
ing the line segment joining two points A(x,, у,) 
and B(xs, y;) in the ratio т: n are given by 


(а) тхә--пх, and тулуу t 
nxo- mx. nysA- my, 
(b) * 1 d D» i 1 rj 
п--т n4-m 
mx.--nx ту,--пу. 25 
(с) ae nt d Vo Hy e 
m—n т=п 
тх, -+- NX. ту, ny 
(4) Gu im 
m+n m-n 


6. The coordinates of a point P(x, 1) 
which divides the line segment joining A(x, 11) 
and B(x,, Y+) extermally in the ratio т: п, are 
given by 


(а) mx,—nx, and my, — ny, Г] 
mx,—nx, my,—ny, 
(p) таста and 701—703 Ci 
т-п т-п 
mx.— nx, ту,-пу 
(с) 2 ШАЯ Ds — Hy B 
n—m п-т 
nx,—mx, ny,—my. 
(d) 1 2 and Pi LPS o 
n—m п-т 


7. The centroid of a triangle is 


(а) The intersection of the right bisectors 
of its angles i 


(b) The intersection of the ri 
of its sides 

(c) The intersection of its medians П 

(d) Тһе intersection of the perpendiculars 


drawn from its vertices on opposite 
sides. 


8. The centroid of 
vertices are (3, —5), 
given by 

(а) (6, —3) 

(b) (2, —1) 

(c) (3, —3/2) 

(d) All of the above, 


ght bisectors 


the triangle, whose 
(-7, 4), (10, —2), is 


ПП 


9. The point dividing the join of (2, 1) 
end (3, 5) externally in the ratio 2 : 3 is given 
М 


(а) (0, —7) Г] 

(5) (—12, —13) o 
2 13 

(c) (2, 2) o 

(d) (12, 13) П 


10. Тһе area of a triangle with vertices 
(ха, уі)» (ху, уз) and (ху, уз) is given by 


x 24 1 

ОЗА! e 
X3 Уз 1 
Xi 21 ! 

(b) а. СИ 1 D 
Xg Js 1 
ху НАДА 

(ву Bye 27 o 
Хз Уз 1 А 

(d) None of the above . Oo 


11. The area of a quadrilateral, whose 
vertices are given by (2,21), С, 79, Оз Vs) 
апа (x,, y,) respectively, is à 

ху XVa ЕЛ ЕЛІ 

(а) Hx Ya tH XV d- X2 RD n 

(b) X1 Va — Xa V. )-F (63 — X35) 

nog оаа) баа) O 

(с) (ху хе) (ои -ха) 

us Ga хо) 089 ако) a 

(9) 3 — Qus H Xa) 

) Vots D C ход o 
.12. The area of the quadrilateral ABCD ; 
With coordinates of 4, B, C and D as. (—4, 2), 
G, —5), (1, 7) and (6, —2) respectively is 

(a) 0 


Г] 
(b) 56 

0 
(с) 28 = 


(d) None of the above 


13. The system of coordin 
the cartesian Glatt of coordinates was first 


troduced by D 
(a). Euclid B 
(0) Euler 


inates known às 


(c) Des Cartes [1 
(d) Tartaglia a 
14. The distance between 


whose coordinates are given by 
(rs, 0.) respectively, is given by 


two points, 
(rı 8) апа 


(а) Vrè Frrr п 
(6) V (r, —9,)*4- (r4 —63)* Oo 
(c) V r,? r4? 4-2r,7, sin (9, —03) Qa 
(d) Мт r —2ryr, cos (8, —6;) o 


15. The polar equation of a circle with 
radius c and centre (a, «) is given by 


(а) r?-a?-4- c?4-2ar cos = o 
(b) r?=c?—a?+2ar cos (0—2) B» 
(c) г*=с?—а?%—2аг cos 0 o 
(d) r?=c?4+-a?+ 2ar cos (@—«) D 
16. The rectangular coordinates of the 
point (—4, —7/4) are 
(а) (2/2, 2/2) Oo 
(b) (-2У2, 242) o 
(c) (v2, —2) o 
(d) (-У2,2У2) o 


17. The polar coordinates. of the point 
(3, —4) are 


(а) (5, tan™ 3) \ o 
(b) (V7, —tan™ $) [m] 
(c) (5, —tan™ 4) o 
(d) (— V7, өлгі) g 


18. The distance between the points whose 
polar coordinates are (2, 40°) and (4, 100°) res- 
pectivly, is 


(a) 12 o 
(6) 23 o 
(c) 247 Пп 
(4) 28 t 


19. The locus of a point whose distance is 
3 from the point (s T ) is given by 

(а) r* —10r sin 04-16—0 

(b) r?—5r sin 6--22--0 


(с) r*—10r cos 6-2--0 
(d) r*—10 sin 04-16=0 


t! E EE 
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20. Let ABC be any triangle. Let D, E, F, 

be the mid-points of the sides BC, CA, AB res- 
pectively. Then 


(а) AABC=ADEF B 


(b) AABC=2A DEF [B 
` © AABC=4ADEF o 
(d) A4BC=} ADEF a 
21. The area of a triangle whose vertices 


are given by А(г,, £1), В(г,, 6.) апа Crs; 6) 
respectively, is given by 

, in (0, —6,)-r,r, sin (0,-0.) 

(а) Југ sin (6, —6;) n an дв) п 
іп (0,— 6,) 3- rer, sin (6,— 6,) 

(b) (rir; sin (6,—6,) Ду, ES (0,89) n 
ra sin (0,—6,)-- rr sin (8,—0,) 

(c) irr; sin (0, 1) eae uM ода) п 
(4) т.ғ, sin (0, —0,)--r;r, sin (0,—0,) 


гаг: sin (04—6,)) O - 


22. The area of a quadrilateral, the polar 
coordinates of whose vertices are given by 
(г, 0), В(т„ %), С(га, 6) and D(r,, 6,), аге 
given by 


irc TAC cS 
ЕНА ОК кутуна refi 
IGG GE IRR. DU 
Шаа 


23. Theequation ofa straight line which 
makes an angle of 90? with the positive direc- 
tion of the x-axis and passes through the origin 
15 given by 


(а) x—0 o 
(b) y=0 

(с) x=c [m] 
(d) у=с E 


24. The equation ofthe straight line which 
makes an angle of 135° with the positive direc- 
tion of the x-axis and cuts off an intercept 
equal to 5 on y-axis, is given by 


(а) у+х—5=0 5 
(b) y=x+5 Jg 


(c) y=4x4+5 Г] 
(4) у=5 (m) 


25. Which ofthe following polar coordi- 
nates are associated to the same point ? 


I: (2, 30°), 1I:(3,150), ІП: (—2, 45°) 
IV : (—3, 330°), V: (3, --210?), VI =(—3) 30°) 
(a) I, ІП and V [m] 
(b) II, IV and VI L1 
(c) П, IV, V and УІ Г] 
(d) IV and VI only o 


26. Letpbe the perpendicular from the 
origin on a straight line and « be the angle 
which this perpendicular makes with the posi- 
tive direction of the axis of x, then the straight 
line cuts of an intercept equal (o——on y-axis 


(а) p cosec « o 
(b) —p cot « o 
(c) p sina o 
(d) p tan « 


o 


27. Which of the following statements 


is correct ? 


(а) An equation of first degree always re- 
Presents a straight line Imi 

(b) An equation of first degree may or may 
not represent a straight line 

(c) Every equation of odd degree always 
represents a straight line Li 


(d) An equation of the type 
EAD M. 
at pu 


only represents a Straight line, where а 
and P are the intercepts made by the 
straight line оп x-axis and y-axis res- 
pectively 
28. The length of the perpendicular from 
de origin on the line Ax+ By+C=0 is given 
y i 


(а) 


mac. t 
VA+B 


=G 
©) жұн 


d 
©) ул 


о Ven 


[Ез је = [же |) 
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29. The equation of the straight line 
which makes equal intercepts on the coordi- 
nate axis and passes through the point (2, 3), is 
given by 


(а) х+у=5 Г] 
(b) 2x+3y=5 o 
(c) x+y=2 o 
(d) x+y=3 o 


30. The length of tne perpendicular from 
the origin on the straight liue 
5х--12у--26--0, 
is given by 
676 
(2) Teg 
26 
ET 
(е) —2 
(4) 2 
31. The equation of a straight line which 


ier (2) Іш) 


makes ап angle of 60? with x-axis and passes 
through the point (V3, 2), is given Бу 
(а) у= 4 3x-1 o 
(b) /3х-у-! o 
(е) x— v 3y= V3 O 
' ' (d)x—vV2y=V2 [m] 


32. The line y—x+2=0 cuts the line 
joining (3, —1) and (8, 9) in the ratio 


(a) 3:2 a 
(b) 2:3 = 
(г) 3: —2 

RE o 


. The equation of the straight line 
mn од (4, 5) and. parallel to the line 
2x—3y=5 is given by 


(а) 2х-3у--7 2 
(b) 2х-3у--7 = 
(c) 3х-2у-7 o 
(d) 3x—2y= —1 


34. The condition that the three straight 
lines 
ax+by+c=0 
ах Буре 
and a,x+b,y+e,=0 
тау meet іп a point, is that the value of the 
determinant 


must be 


а, b, с, 
(a) Zero 
(b) Nonzero 
(c) Either positive or zero 
(d) Positive 
. 35. The point (xı, уу) lies on the positive 
Side of the straight line 
Ax+ By+C=0 if 
(a) Ax,+By,+C>0 
(b) Ax,+By,+C<0 
(c) Ax,+By,>0 
(d) Ax,+ By, «0 
36. The point (3, 2) lies on the 
(a) Negative side of the line 3х-2у--1--0 
and positive side of the line 
2x—3y—1=0 Пп 
(b) Negative sides of both the lines 3 
3x—2y—1«-0 and 2x—3y—1=0 [3 
(c) Positive sides of both the lines 
3x—2y—1=0 and 2x—3y—1=0 o 
(d) Positive side of the line 3x—2y—1=0 
and negative side of the line 
2x—3y—1=0 Oo 
37. When two straight lines 2x —3y--1—0 
and 3x—5y--2—0 are traced, we get four 
different compartments. Which of the follow- 
ing four points lie in the same compartment ? 


40, 0), B(—1, 1), C(—7, —4), D(9, 6). 
(а) A and В 
(b) A and D 
(c) B and C 


(d) The points 4, B Cand D all це i 
different compartments 


папа 


0000 


Osoo0 


38. The angle between the lines 
ax+by+c=0 and a'x+b'y+c'=0 is given by 
-, ba'+-b'a 
(а) tan" врт m 
., aa —bb' 
АНА ТЕТІ 
_, a'b—ab' 
(с) tan штру a 
(d) All of the above n 
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39. The straight lines ах4-һу--с--0 and 
a'x--b'y-Fc'—0 are perpendicular if 


(a) а%-Ра Oo 
(b) aa'— БР“ Oo 
(c) аа =—bb' t] 
a BARES С 
ON eae кыс 2 
40. Тһе line passing through the origin is 
given by 
(а) y—2x— —1 o 
(b) 2y+4x=7 o 
(c) 2y+4x=6 o 
(d) None of the above g 


41. The line joining (3, —1) and (2,3) 

(a) Is perpendicular to the line joining 
(5, 2) and (9,3). 

(b) Makes an angle of 45? with the line 
joining (5, 2) and (9, 3) Ei 

(с) Is parallel to the line joining (5, 2) and 
9, 3) o 


(d) None of the above t 


42. The equation to the bisector of the 
angle between the lines 3х--4у--7--0 and 
12x—5y—8—0, in which the origin lies, is 
given by 


(а) 21x4-27y—131—0 [m 
(b) 99x—71y--51—0 0 
(c) 21x—27y4-131—0 o 
(4) 99x-- 71y—51—0 tj 


43. The line joining the origin to the point 
of intersection of 


2x-+5y—4=0 and 3x—2y--2—0 
is given by 


(а) 5х--3у=0 o 
(b) 8x-+y=0 a 
(c) х-7у--0 Г] 
(d) 8x+9y=0 0 


44, The area of the triangle formed by the 
lines y- x=0, y+x=0, x—c=0 is given by 


(a) c П 
(b) ci Oo 
(c) 2c m 
а“ D 


45. A homogeneous equation of nth degree 
represents 
(а) n straight lines passing through the 
origin AC] 
(b) At the most z straight lines passing 
through the origin Oo 
(c) At least one straight line passing 
through the origin [е] 
(4) n straight lines. all-of which either pass 
through origin or may not pass through 
the origin . o 
. 46. Theangle between the two. straight 
lines represented by the equation 
Ax*+ 2Bxy+cy?=0 is given by 
VBAC 
24 


(a) tan-1 o 
М В:--4АС 
(b) tani SEP o 


2V BAC 
plete 
(c) tan 


+C 
12V BB+ AC 
. A+C 
47. The lines represented 


Ax*+-2Bxy+Cy?=0 are Teal, 
imaginary according as B?— AC i 


(a) Negative, zero or positive 


Г] 


(d) tan- oO 


by the equation 
Oincident or 
5 


р QO 
(b) Zero, positive or negative o 
(c) Positive, negative or zero o 
(d) Positive, zero or negative o 


48. The lines Tepresented by the equation 
Ax*--2Bxy-- Cy*—0 are perpendicular F 
(a) А+2В=0 


Oo 
(b) A+-C=0 Oo 
(c) 2B+-C=0 t] 
(d) B3 —AC—0 o 
49. The general equation of second degree 


ax? +2hxy+by?+ 2gx--2fy--c—0 may represent 
a pair of straight lines if 


(a) аў? bg? -- ch? —2fgh— abc 


o 
(b) af? bg?-- ch? — fgh—2abc 
(c) аў bg?-k ch*-- 2fgh+-abe=0 o 
(d) af *-- bg*-- ch®-+ fgh--2abc—0 o 


‚50. The lines joining the origin to the 
. points of intersection of 2х-Ь 3xy—4x+1=0 
and 3x4-y—1- 0 ate given by 


(а) х?-Ь)#—5ху=0 

(b) х2--у!--5ху--0 

(c) х2--у!4-5ху--0 

(d) х2--у1--5ху--0 

5]. The equation of the straight lines 
bisecting the angles between the two straight 
lines 


папа 


ax?--2hxy-- by? — 

is given by 

(a) h(x?—32)9-xy(b —a)-0 

(b) һ(х2--у2)--ху(0--а)--0 

(с) (к®—у%)=ху(а—) 

(а) (х2--у9-ху(а--0) 

52. Тһе polar equation of a straight line 
is given by—— whe e p is the Jength of the per- 
pendicular from the origin on the line 


DADE 


(а) r sin (0—2) =p 1 јот 
.(b) r cos (9—4) =P B 
(с) r tan (0—0) =P o 
(d)r =p cos (0 —2) rj 


53. Тһе polar equation of a line through 
two given points (ri 9,) and (ra, 0,) is given 
БУЛ 

in (0, —0,) 4- sin (0— 62) + 

(a) rsro[Si (0—01) ҰСЫН, ЛЕ 
8-8.) 
cos (8,—8)]=0 O 

in (6, —6;) --ryr sin (0, —6) 

(с) гул SI (0—0) Ln дуо 
(d) None of the above Пп 
54. If parallelograms аге described, on the 

sides of a given triangle treating them as dia- 

gonals of the respective parallelograms having 
their sides parallel to two given straight lines, 
then the other diagonals of these parallelograms 

(a) Never meet in a point | o 

(b) May or may not meet in a point g 

(c) Always meet in a point | Г] 

(d) Meet оп апу one side of the triangle O 


55. Ifthe equations toa pair of opposite 


i Jogram are given by 
a Ra A y2—14)y4-40—0, then the 


equation to one of its diagonals is given by 


(b) тат [cos бубу, 


(а) 6х—5у=40 o 
(Б) 5y—6x—14 o 
(c) 5y—6x=26 5 


(d) None of the above. 
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56. Thee i 2 2 
represents a ра oratories “> sea 

(а) c=0 

(Б) a+b=0 

(c) Either of the above 

(d) None of above 

57. Тһе equation i ine whi 
passes through the poit E ER poe 
ЕНЕ to the straight line yy'—26(x4-x") is given 


ообо 


(а) х(у-у)--у(х-х)-0 a 
(b) а(у-у)--у(х-х)-0 o 
(с) 2а(у-у)--у(х-х)-0 П 
(d) х(у-у)--2а(у-у)-0 а. 


58. The equation of the straight line 
passing through (х, у) and perpendicular to 
the straight line 


Te Ix —], is given by 
(а) “у (x—x')—b*x'(y—y') «0 
(b) азу (х—х')-ЕЬ°х'(у—у')=0 
(c) Бу (х—х')—а@х'(у—у')=0 
(d) ғу” (x—x')+a2x'(v—y')=0 
59. Тһе equations of straight lines passing 
through (х, у) and making an angle о with- 
the given straight line y=mx--c, are given by 
(i) у-у-т tan « (х-х) 
(ii) у—у'=т cot о (x—x’) 


оопа 


т--(апо 
lii) у—у'=— ск 
GTS l+mtan Ae: x) 
В m--tan о 
, p fi - е2 
G9) Y—Y — атава ОС) 


(а) (i) and (iii) 
(D) (ii) and (iii) 

(c) (iii) and (iv) 

‚ (d) (ii) and (iv) 
60. The equation to one of the straight 
lines passing through the point (h, k) and 
making an angle tanim with the straight line 


Eng 


yemx-c is given by 


m-—tan-im 


(a) ET 1--mtan іт GER а 
„су. тМап” т 1 

Шаа іс 1—m tan-'m (52-0) iE 

(c) S] n 

() әу-к o 
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61. The diagonals of a parallelogram whose 
sides are given by 

V3xt+y=0, У3у--х--0, У3х--у--1, 

УҮ3у--х--1, are inclined at an angle of—— 

to one another 


(a) 45" (m) 
(b) 90° o 
(c) 60? o 
(d) 30% o 
62. The distance between the two parallel 


straight lines 
y=mx+c and y=mx+d is given by 


Bor D 
63. Let ABC be a given triangle the 


coordinates of whose vertices are given by 


_ (хуу), (х,, Y2) and (ху, уз) respectively. Then 


the coordinates of the centre of the circle 
inscribed in it (where a, b, c, represent the 
sides BC, CA and AB respectively) are given by 


(a) ххх, y Vit Ya Уз B 
3 3 
(b) theaters T ан ыз. D 
(с) aXidbx,d-exa | ау,-+Бу„+су„ g 
a+b4c 77 a+b+e 
(d) None of the above o 


64. Іп 0. 63 the coordinates of the centre 
of the escribed circle opposite to the angle A of 
the triangle ABC are given by 


аху tbx рев ау, tby е, 
(а) —a+tb+e —a+b+e Б 
aX, —bX_—CX, I, —bys —cys 
Lor сези Хер оссо ИН 
4X,—bX,—cX, — ay,—bya—cy, 
аве" =а+54с B 
(d) None of the above [m] 


65. The equation of the two straight lines 
joining the origin to the points of intersection 
of the straight line Ix+-my+n=0 апа the 
curve — ax*-E2hxy-by*-F2gx--2fy--c—0 is 
given by 


(O азау spy gay ( Petr ) 
L H 2 
+e( dx ЕНУ) EI 


(b) ax?+ 2hxy+ by*--2(gx-l- JY)x4- my) 
-Fe(Ix--my?-0 O 


(©) вх) (eno 


o 
@) Uert Lw „| 


lines given by the equation ах. 2hxy-Eby* 


may 
coincide with опе of those Biven by the 
equation 
a'x* + 2h'xy-+b'y2=0, is given by 
(a) (ab' —a'by— A(ha' —h'a)(bh'—b'h) EH 
(6) (ab —a'by— (ha — h'a)(hb’ рев) o 
(c) (ab —a'by*— (ha' —h'aY(bl Би) Іш) 
(d) (ab! —a'5y*—2(ha' — h’a)(hb' фр) o 


67. The two straight lines repres 
the equation МДЕ БУ 


z ax34-bx2y4 CX)?--dy*—0 are at tight angles 
(а) a*--bc--bd4- cd=0 


(b) a?+-ad+-be+d:=0 Е 
(с) @+-ac+bd+d?=09 B 
(d) аз--аБ--са--аз-0 t 


68. Ifeach ofthe pairs of straight lin 

x*—2pxy—y2—0 апа DE 0 s 
bisects the angles between the other pair, then 

(а) pq=1 


(b) pg- —1 Б 
(с) p= LR Г] 
(d) p'q?— —1 Б 


69. The equation of th 
centre is (/,k) and which 
origin, is given by 

(a) X*4 y!—2hx —2ky—0 

(b) x*-Ey*-2hx--2ky -0 

(c) x?--y? —2hx 40 

(d) x? +y?—2hx —2ky-E- 2:20 


€ circle whose 
passes through the 


0000 
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70. The equation of the circle whose 
centre lies on x-axis and radius is a, is given 


M 


(а) x*+y®—2hx+h?=a? o 
(b) x?+-y29—2hx—2ky+h2=0 o 
(с) x2--y? —2hx —2ky 4- k3—0 o 
(d) None of the above [m] 
71. The equation of the circle, passing 


through the origin such that the x-axis is its 
diameter, is given by 
(а) x*-+-y*~2ky=0 0 
(b) x?+-y2—2hx=0 o 
(c) x^ +y2—2hx+h?=0 O 
(d) x?--y? —2ky-- k?—0 o 
72. xtEy!—2hx—2ky-h—0 — is 
equation of the circle whose centre is 
(а) (—h, —k) and which touches the axis 
of y o 


the 


(b) (—h,—k) and: which touches the axis 
of x 


(c) (h, k) and which touches the axis of y П 

(а) (һ, К) and which touches the axis of xO 

73. The equation xt y*4-2gx4-2fy- 4 c—0 
represents a circle whose centre is 

(a) (е, f ) and radius is Vg*+f?—¢ o 

(b) (—g, —f) and radius is (g°+f°—c) O 

(c) (—2g, --2/) and radius is 
vVge4f =e O 
(d) (—g, —f) and radius is Мес O 


74. If in О. 73, g?--f ? «c, then the given 
equation represents a circle wit 


(а) Real centre and real radius ' o 
(b) radius zero, called the point сее П 
5 


(с) Real centre and imaginary radius 
(d) Imaginary centre and imaginary 
radius 
75. Тһе general equation of second degree 
axt--2hxy--by?4-2gx t 2fy+e=0 
Tepresents a circle if 
(a) h=0 


(b) a=b but h40, 
(с) a may or may not be equal to b but 


h=0 
(d) a=b and h=0 


ife jae} 


76. How many independent geometrical 
conditions are required for determining a 


circle ? 
(a) Only two B 
(b) Only one B 
(c) Atleast three B 
(d) Exactly three o 


77. Тһе equation of the circle whose dia- 
meter is the line segment joining (ху, у) and 
(е, Və), is given by 

(а) (x—x)0—»)-(—x)0—»)-0 O 

(0) (х-х,)(х--х,)--(у-у00-у)-0 8 

(c) (х-х)(у-у)--(х--х)()-у)-0 O 

(4) (х-хх-х.)-(у-у/(у-у) Oo 

78. The intercept made on the x-axis by 
Ше circle ax?--ay?--2gx4-2fy--c—0 is given 

y . 


(a) rom o 

(b) V 2?—4ac п 
2а 

(с) 24; чш Е 

(educ 5 


79. The circle іп Q. 78 will touch the axis 
of x if 


(а) g*—ac n 
(b) g*7 ac o 
(с) е2<ас o 
(d) с<0 n 


80. The circle іп О. 78 will never meet th. 
x-axis if > 


(а) g*—ac tj 
(b) g°>ac TRES 
(c) g* «ac o 
(d) с<0 а 
81. The circle іп Q. 78 meets the axis of x 


intwo pointslying оп opposite sides of the 
origin if н 


(а) с>0 o 
(c) c=0 D 
(а) с<0 Bw 
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82. The equation of the tangent at any 
point (x^, у) on the circle 
X'-Ey'-2gx--2fy4-c—0, 15 given by 
(a) X -Ey'*-E2g(x-E-x) + 2f(y+-y')+e=0 Г) 
(6) хх Xy -2g(x4- x^)4-2f(y4-»)-£c—0 Г 
(c) xx -Eyy-Eg(xc-x)--fu--»)4-c-0 П 
(d) «(х--х)--Ду--у)--с-0 


83. The line y=mx-+-c cuts the circle 
xP ye 


с-а?, in two points only if 
(a) c? a*(14- m) 


tj 
(b) c?>a2(1 +m?) m 
(c) с<а(1-- m?) Г] 
(d) с>>а(1--т?) Г] 


84. The length of the chord in 
the circle хуа? on 
y=mx--c is given by 

Аат?) сз 
а 
oe п 


(6) 2УаҚ1-ту-а 
1+m? 


tercepted by 
the straight line 


im] 

24 e—a Fm) ^ 

© ] 4-m* B 
a (1--m?) —e . 

(d) af ТЕЧЕ Г] 


85. The line у--тх--с. is a tangent to the 
circle x?+-)2—q? at the pomt on the circle 
whose coordinates are given by 


© Freer утту п 
D guru weer B 
(d) Tm and Vitus Oo 


86. The equation of one of the tangents 
to the circle Х*-+-)#—6х--4у—12 || 


to the 
given straight line 4x-F3r--5—0, is given by 
(а) 4х-ЕЗу--19 Г] 


(b) 3x—4y=19 
(c) 4х--3у--19--0 


Г] 
D 
(d) 3x—4y4-19—0 o 


87. The equation of the normal at any 
point (х7, y’) of the circle 
X*-Ey?--2gx4-2fy--c—0 
is given by 
(a) Xy у ЕЈ) е(у-у)-0 
(b) ху —yx fG' —3)--g0'—))-0 
(c) ху'—ух' TfGx—2x)4-g('—y) =0 
(d) ху--ух f(x —2X)80'—y)—0 
88. From апу given pointhow many tan- 
Bents can be drawn to a circle ? 
(a) Two 


папа 


o 

(b) Four Г] 

(c) Infinity Oo 

(d) None of the above o 

89. XX,+3)',=a" is the equation of the 

(а) Tangent to the circle x?--5?—? at 
the point (хі, уу) 

(4) Chord of contact of tangents drawn 
from the external point (ху, уу) to the 
circle x2+-)2—q2 

(c) Polar of the point (хы у) w.r.t. the 
Circle x24 y?=g2 

(4) All of the above o 

‚ 90. The pole of a given line Ax+By+C=0 
tun respect to the circle X*--y?—a?, js given 
M 
A B 
ча? Pn 
(a) (2 з уд ) Г) 
А В 
b (=4 а = 02 
(b) a д4 ) a 
е (e, B е) о 
2 B 2 
(d) ( Wat усе ) а 
91. 


Тһе pole of the 
With respect to the circle 
2x*4-2)*—3x4.5) 70 

isthe point whose coordinates are 

(а) 3 and —1 

(b) —3 and —] 

(c) —3 and | 

(d) Запа | 


92. Which of 
incorrect 2 


Straight line 9x-1- y —28 


uuutu 


the following statements is 
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(а) ТЕ the polar ой a point P passes 
through а point О, then polar of О 
cannot pass through P. imi 

(b) The intersection of the polars of two 
points P and Q is the pole of the line 
P 


(с) The square of the length of the tan- 
gent drawn from the point (х, 31) to 
any circle is obtained by substituting 
хі for x and у, for y in the L.H.S. of 
the equation of the circle being 
written such that coefficients of x* 
and у? both are unity and the R.H.S. 
is zero. Oo 

(d) The equation of the pair of tangents 
that can be drawn from the point 
(ху, уу) to Ше circle х2--у?--а?, is 
given by 

(xx E94 —4)? + 2a* x 2-93) -0 E 
93. The coordinates of the point, from 
which the lengths of the tangents to the circles 
x24-)2?— 16x-+ 60 —0 
332--3)2—36x + 81=0 
x2--32—16x —12y- 84—0 
are equal; are given by. 


(a) 87 апа 2 


(b) = and 2 


€) 33 and 2 


(d) None of the above 


94. The'length of the tan 
the point (6, —7) to the circle 
3х--3у#—7х— 6 —12—0 
ls given by 
(a) 73 
(b) 81 
(c) /73 
(d) None of the above і 
95, If(R, х) is the centre of the. circle in 
terms of polar coordiates and a be its. radius, 
TER the polar equation of such circle is given 


у, 


[ө] [е] Tap ci 


gent drawn from 


0000 


(а) r?--2Rr sin (0—2) + R! —a?—0 a 
(b) r?—2Rr sin (0--а)--а!:-0 a 
(c) r3 —2Rr cos (8— a)-4- R3—a1—0 p 
(d) None of the above а 


96. The polar equation of а circle with 
centre (Ќ, 2), radius а and passing through the 
pole, is given by 


(а) r—2Rr cos 0-- R?—a*—0 Г] 
(b) r=2a cos (0—2) Пп 
(с) r=2a cos 0 Ei 
(d) None of the above D 


97. The co-ordinates of the centre of а 
circle 
r=A cos 0--В sin 0 
are given by 


(а) VA2-+ B? and апт B/A (m) 
(b) 3 and tan 4/B Пп 
(е) 34/ A24- В? and tan? BIA (81 
(d) None of the above Пп 


98. The equation of the tangent to the 
RM OE r=2a cos 0 at any point (rj, 01) is given 
Y 
(а) г cos (6--0,)--2а cos? 01 
(6) т cos (0—26,)—a cos? б, 
(с) г cos (0—6,)— cos? 0, 
(4) r cos (0—29;) —2a cos? 0, 
99. The circles 
x2ty2+t2ex+2fp+c=0 
and x2--y2+Ig'x+2f'p+e'=0 
cut each other othogonally if 
(a) 2(88'4-7)=с+с' 
(b) gg 4-ff—2(c--c) 
(c) 2(вв—//')=с—с' 
(d) (gg —ff')—2(c—c) 
100. The radical axis of the two circles 
xt y+2gx+2fy+c=0 
and хе руда ау 4-0; 0 
is given by 
(а) (2—81) + (ffi) (c —¢,)=0 o 
(b) x(g—g1) + (ffi) 2(с--е,)--0 В 
(c) x(g--8:) 007-7) - (4-6) -0 (m) 
(4) 2х(&—в)+2У(/—/)+(с—с)=0 O 


пп 


папа 


101. The radical axis of two circles is а 
line 
(а) Parallel to the line joining their 
centres 


(b) Which makes an angle of 45° with 
the line joining their centres o 
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(c) Perpendicular to the line joining 
their centres 
(d) None of the above [m] 


102. Which опе of following statements 15 
incorrect ? 
(a) Тре radical axes of the three circles, 
taken in pairs, meet in а point Ei 
(b) The radicalaxis оҒ two circles is the 
locus of a point which moves so that 
the lengths of the tangents drawn 
from it to the two circles are equal 0 
(c) The radical centre is the point of 
intersection of the three radical axes, 
taken in pairs a 
(d) One of the above statements is in- 
correct ' ) 


x 103. A system of circles is said to be coaxial 
i 


(а) Any two of their radical axes are 


same Г] 
(b) They have а common radical axis O 
(c) Their radical centre is (0, 0) (m 


(d) Their radical centre either lies on 
x-axis or on y-axis 


104. Centres ofall the three circles of a 
coaxial system 


(a) Are the vertices of an equilateral 


triangle 
(b) Áre the vertices of an isosceles triangle] 
(c) Lie in a straight line o 


(d) Lie on their common radical axis o 


105. One of two circles 
x!--y*--ax-Fb—0 
and x?--y?--a' x-- b—0 
will be within the other if 


(а) aa» 0 but 2-0 o 
Ab) aa' <0 but b>0 tj 
(b) aa'<0 апар<0 o 
(d) a'>0 ^ andb-0 Oo 


106. A system of coaxial circles has— limiting 
point(s) 

(а) Only one 

(b) Two 

(c) At the most two 

(d) At least two 


ЕЕ fmm 


107. 'The locus of a point which moves 
such thatits distance from the fixed point is 
equalto its perpendicular distance from the 
fixed straight line is called a 


(a) Parabola LJ 

(b) Hyperbola Г] 

(c) Ellipse o 

(d) Circle o 

108. Which of the following does not 
represent parabola ? 

ә (а) y? —4ax t] 
O x—.. у- 24 D 
(c) x=at? , y=2at o 
(d) xy=c? o 


109. The length of the perpendicular from 
any point Р(х), уу) on the parabola y?—4ax to 
the x-axis is equal to 


(a) 4ax, [m 
(b) 4a : o 
(с) Wax; Г) 
(d) None of the above Ка 


110. The latus rectum 


of the parabola 
y’?=4ax is equal to UNS 


(2) a o 
(b) 2a о 
(с) Wa [mi 
(d) 4a tJ 
111. The eccentricity of the parabola 
y?=4ax is 

(a) Equal to one Ei 
(b) Greater than one o 
(c) Less than one o 
(d) Equal to y2 o 
112. For 


what point of the parabola 
J?—18x, the ordinate is equal to 3 times the 
abscissa ? 


(a) (1,3) oO 
(b) (2 , 6) t 
(с) (8 , 24) [B 
(d) All of the above o 


113. The equation ofthe tangent at any 
point (21, у) of the parabola y?—4ax is given 
y 
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(а) y 4a(xx) | (m) 
() =g Hn) D 
(c) 391—2a: x +x) tJ 
(d) уу (хх) a 


114. у-тх-- E isthe equation of the 


tangent to the parabola )*=4ax at the point 


a 2a 
(а) ( mim ) 
а a(m4-1) ) 
(b) ( m' m 
(c) (ат?, —2am) 
(d) None of the above 
115. The equation of the normal at any 
point (am?, —2am) of the parabola y*—4ax, is 
given by 
(a) y=mx+2am--am* 
(b) у--тх--2ат--ат" 
(с) уз-тх--2ат--атз 
(d) у= mx—2am—am* 
116. The straight line у=тх+с is a tangent 
to the parabola у!--4а(х--а) if 


alia) fal (СТ 


папа 


(a) сеат s a 
(b) с--ат!-- ES g 
a 


(c) CE 


a 
emus 
(d) с=та- йы 
117. The straight line Ix+-my+-n=0 is a 
tangent to the parabola ye=4ax if 
(a) In=am? 
(b) т: =ап? 
(c) nm=al’ 
(d) Ii am 
118, Ifthe tangent and normal at any point 
P of the parabola meet the axis іп T and С 
respectively and 5 be the focus of the parabola, 
then 
(а) Рт--Ра--Р5 o 
(b) TG—25G—28P | Ba 
vw y 


E C) E) CI 


(c) PG=PS=SG Ei 
(d) None of the above [m] 


119. Through any given point how many 
tangents to the parabola can pass ? 


(a) 2 Г] 
(b) 4 ІШ 
(с) со o 
(d) None of the above Oo 


120. The equation to the polar of the focus 
with respect to the parabola )*=4ax 15 


(a) x=0 o 
: (b) y=0 1 
(Ср a 
(d) x+a=0 o 
121. The coordinates of the pole of the 


given straight line 

Ах--Ву--С-0 
with respect to the parabola у?--4ах are 
given by 


(a) 2821 and— P. 


А А = 
() E апа — 224 п 
(с) а and — 2E o 
(d) = and - Ва П 


122. Which of the following are not the 
parametric coordinates of any point on the 
parabola y?=4ax 


(а) (at*, 2at) ü 

(b) (a, 2a) 16. 
2а 

(с) ( a , 22) Пп 

(d) (ат%, —2am) Пп 


123. The area of the triangle formed by 
three points on a parabola is how many times 
the area of triangle formed by the tangents at 
these points ? 

(а) Two 
(b) Three 
(c) Four 
(d) Five 


E EE 
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124. Тһе circle circumscribing the triangle 
formed by any three tangents to a parabola 
passes through the 


(a) Origin 

(b) Focus (mj 
(c) Vertex E 
(d) Focus as well as the vertex o 


125. The orthocentre of any triangle formed 
by three tangents to a parabola lies on the 


(a) Parabola itself [mi 
(b) Latus rectum ш 
(с) Directrix oO 
(d) x-axis [1 


126. Ifthe normal at the рош: (at,?, 2at,) 
meets the parabola again in (а1,2, 2at,), then 


(a) tt o 
1 
(b) п=з Li 
2 
1 
(c) РА от tJ 
1 
2 
[Up M a 
1 
127. The area of the triangle formed by 


the normals to the parabola y?—4ax at the 
points 47,7, ‘tẹ and ‘tg is given by 


@ 5 (а) 0) D 
O) Fatta a) HH) О 
© п) ап 


(d) None of the above D 


128. How many normals can be drawn 
form any point to the given parabola ? 


(а) Two E 
(b) Three Г] 
(c) Four o 
(d) Six im} 


129. The algebraic sum of the ordinates of 
the feet of the. three normals drawn from any 
point to the given parabola 

(a) Is necessarily zero o 
(b) Is not necessarily zero Г] 


(c) Is any positive integer Oo 
(d) Is a fixed positive integer t] 


120. If the normals at three points of the 
parabola P, О and R meet ina point О and 5 
be the focus of the parabola, then SP.SQ.SR— 

(а) SO? 


Г] 
(b) а?.$0% a 
(c) V a.SO o 
(d) а.50? Oo 


131. The equation of the type 


Eas 
er | pa 
J a b 
represents a/an——such that any two tangents 
to it are the coordinate axes itself and а and 
b are the distances from the origin to the point 
of contact on x-axis and y-axis respectively 


(а) Parabola 


(b) Ellipse E 
(c) Rectangular hyperbola B 
(d) Hyperbola o 
132. 


The general equation of. 
is of the type 3 the parabola 


(а) (Ax-FBY)*-E2gx--2fy--C—0 
(b) ax*--2h xy-Eby?—0 B 
(c) ax? + 2h xy-Eby?--28x-E2fy-.C—0. [Г] 
(d) All of the above o 


133. The equation of the tan ent at 
point (x, y^) of the parabola $ ун, 


28 ЧЕ 
(eo 


ONEENS в 
(b) Vu VE 5 
© Vu 2 Fi 
ONEEN t 


. 134. A conic with eccentricity less. than 1 
is a/an 


(a) Hyperbola o 
(b) Paraboloid of Revolution В 


133 


(c) Circle o 
(d) Ellipse o 


135. In general four normals can be drawn 
from a point to which of the following conics ? 


(a) Circle [mi 
(b) Ellipse o 
(c) Hyperbola E 
(d) Parabola [m] 


136. Ellipse can be obtained by which of 
the following positions of a plane cutting a 
cone ? 

(a) Parallel to the base of a cone ГІ 


(b) Parallel to the axis and not passing 
through the vertex of the cone B 


(c) Neither parallel to the axis of the 
cone, nor passing through its vertex 
but cutting its base 

(d) Not parallel to the base of the cone 
butcuts the cone without cutting 
the base 


137. The equation 
x2--2xy-+y?+3x+2=0 
represents a/an 
(a) Parabola 
(b) Ellipse 
(c) Hyperbola 
(d) Circle 
138. The equation 
xt-pAxy-4-y? +2x+4y+2=0 
represents a/an 
(a) Ellipse 
(b) Pair of straight lines 


(c) Hyperbola 
' (d) None of the above 


139. The equation 
xipxyytt2x4:3—0 
represents a/an 
(a) Parabola 
(b) Hyperbola 
(c) Pair of straight lines 
(4) Ellipse 


Lg 


ПОП 


140. Locus of all points on the conic su 
that the s eh 
f arke eum s its distance from the two focii 

(a) Circle 

(b) Parabola 

(c) Ellipse 

(d) Hyperbola 

141. An ellipse has/can have 

(a) Two focii and one directrix only 

(b) Two focii and two directrices 

(c) Two focii and any number of 

directrices 

(d) Any number of focii and directrices [7] 


142  Thecoordinates of the focii of ап 


B ee) "infira 


ellipse SUIDA are gi b 
qr Трк = 1 are given by 


(a). (ale, 0) and (--аје, 0) Г] 
(b) (ae, 0) and (—а/е, 0) п 
(c) (—ae, 0) and (а/е, 0) Li 
(d) (ae, 0) and (—ae, 0) П 
143. Тһе directrices of an ellipse 

xt у? 

а? Th 

are given by 

(а) x=a/e and y=b/e Oo 
(b) x=a/e and x=e/a (E 
(c) x=a/e and x=—a/e o 
(d) x=ae and x=—ae m] 
144. The eccentricity of the ellipse 

x? file p 

RE 

is given by 
ba 8 
(à &=—— п 
2 ра 
(b) è= p Oo 
—p? 

(OE ја 

аз- 
(d) е---- o 


145. The latus rectum of the ellipse 
x? y 
mop ae 


is equal to 
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(а) b? ja o 
(b) 2b2]a n 
(c) bla n» 
(d) 2a*|b Oo 


146. The sum of the focal radii of any 
point on the ellipse is equal to the 


(a) Length of the Jatus rectum а 
(b) Length of the major axis E 
(c) Length of the minor axis Пп 
(d) Eccentricity o 


147. The length of the semi-minor axis is 
given by 

(a) b?—a*e* 

(b) b*—a*(e—1) 

(c) b*—2a(1—e?) 

(d) b?—a*(1—e?) 


gaatco 


148. Тһе equation 
(х=) (у=) _ 
АЕ иза 
represents a/an 


(а) Circle with centre (/, k) and radius 
4 ab 


(Б) Circle with centre (h, k) and radius 
either a or b [m] 
(c) Ellipse with centre (h, k) and major 
axis and minor axis as 
x—h=0, y—k=0 respectively o 


(a) Ellipse with centre (h, k) and major 
and minor axis as y—k=0 and 
х--һ--0 respectively. 


149. Ifthe line /х4-ту--п--0 represents 
the directrix, (о, @) be the coordinates of the 
focus corresponding to it and e be the eccen- 
tricity of the ellipse, then the equation of the 
ellipse is given by 


| ура mun 
O VES Oe Бүре 3 
(Ix-- my n 


(c) (сед 0—9* = ерата Oo 
(d) None of the above Ч 1 


150. The parametric coordinates of any 


oint on the ellipse X +2 рате given by 
р a. b 


(a) x=a cos Ф, y=b sin ф Пп 
(b) x=a sin à, y=b cos ф o 
(c) x=a coth $, y=b cosech ф (ale 
(d) x=a sech Ф, y=b tanh ф o 


151. Anangle ¢ is called the eccentric 
angle of the point Р if the ordinate PM of the 
point P meets the circle described on the——as 
the diameter in the point Q 


(a) Major axis a 
(b) Minor axis o 
(c) Semi-major axis Г] 
(d) Semi-minor axis o 


152. The equation of the chord joining 
any two points on the ellipse is given by 


(а) ax cos (%,--92)--5у sin (hit $a) 
=соз (ф1—,) o 
x 
(b) = cos (ФФ) + + sin (pHga) 
" | =cos ($,—4,) O 
(© X cos F(t de + sin (фев 


EM 
(d) ax cos 3 (¢,+¢,)+ by sin 3 (¢,+¢,) 


—cosi($,—4) O 


153. Тһе equation y=mx-+c is a tangent 
to the ellipse if the value ofic is given by 


(а) x aime 
(6) Уы 
(c) уа a- mp? 
OENE 


154. The equation of the normal at any 
point of the ellipse is given by 


оо {ЕШ 


(а) ах cos ġ+by sin ф=а2— 6° П 

(b) ax sec ф-- by cosec $— a?—b? o 
az Чы E 

©) тес à bsing TE B 

(d) None of the above o 
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155. The sum of the eccentric angles of 
the feet of the normals drawn from any point 
to an ellipse is 


(a) 2nz- : o 
(b) (2n+1)7/2 (m) 
(c) пт o 
(d) (2n+1)z а 
156. Ifthelatus rectum ОҒ ап ellipse is 


equal to half its minor axis, then its eccentri- 
city is equal to 


(a) 1 Пп 
(b) 43 (m) 
© Y? o 
(d) None of the above (m) 


.157. Which ofthe following points lies 
without the ellipse ? ЕЖ 
(а) (1,0) o 
(6) (0, 1) o 
(c) (—1, 0) 8) 
(а) (1, 1) n 
158. Тһе equation of the ellipse whose 
L.R. is 5 and е--2/3, is given by 
(а) 5x?--9y2—405 | o 
(b) 20х2--36у1--405 o 
(c) 25x?--45y*—81 (m) 
(d) None of the above Г] 
. 159. Acircleis said to be an auxiliary 
circle if 
(a) Its radius is unity o 
(b) It is described on the major axis of 
the ellipse as diameter 
(c) It is described on the minor axis of 
the ellipse as diameter 


(d) It is described on the line segment 
joining the focii of the ellipse 85 ^ 


diameter 
160. The condition that the line 
x cos «+y sin азер 
touches the ellipse 


is given by 
(a) p?=a? sin? «+-b* cos? а 
(b) p?=a? cos? «--b? sin? а 


ва 


(c) р?--а? cos? a—b? sin? а Геј 
(а) p?=a? sin? «—B? cos? « o 


161. The condition that the line /х = 
touches the ellipse PIU 


EE TR 
am b pac is given by 


(a) a3I?--b?m*— n? 
(b) al+bm=n 
(c) a?243- b*m?—n 
(d) al--bm— n? 
162. 
N 0032 yi 5 
of tangents to the ellipse + pe =1 which 


[mm n 


The locus of the point of intersection 


meet at right angles is the Director Circle. 

The radius of this circle is (йе | 

(а) Join. of the end points of the minor 
axis [m] 

(b) Join of the origin and the end point of 
the minor axis Bm 

(c) Join of the origin and the end point of 
the major axis a 

(d) Join of the end points of the major 
and minor axis o 


163. The locus of the middle points of the 
parallel chords of the type yemx-c of the 


д өз куз e 
ellipse wot j7! is given by y=m,x where 


m; is equal to 


=й 

(а) ам À a 
b? 
2; 

© = a 
— h?m? 

Oa n 


164. The locus of the middle points of the 
parallel chords of an ellipse is known as the 

(а) Diameter not, passing through the 

centre of the ellipse a 
(b) Director circle o 
(c) Auxiliary circle o 
(d) Diameter passing through the centre of 

the ellipse a 
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165. Two diameters are said to be conju- (a) Parallel to the tangent at Р Пп 

gate if. (b) Perpendicular to the tangent at P O 

(a) They coincide QO (c) Both of the above с 

(b) They аге perpendicular to each. other] (d) None of the above o 
isects all chords parallel З А 

9 EDS EN Ааа е o 171. Two conjugate diameters are said to 


. be equi-conjugate if they have the same length. 
(4) Em ere АН all chords регреп- What is the length of each of the equi-conju- 
шаша gate diameters of the ellipse 


166. If the eccentric anges of the ends Р at gf 
and D of a pair of conjugate diameters be ф ж. ар. 
and ¢’, then ¢ and ф" сап differ by (a) 5 a 
(a) An acute angle only tJ 5 
(b) An obtuse angle only [m] (b) 4 51 o 
(c) An acute angle not less than 45° ( Е 
: c) 542 o 
(d) A right angle o (d) 10 o 
167. Consider a pair of conjugate dia- 
meters of an ellipse. Then the area of the 172. If the normal at an end ofa L.R. of 
parallelogram formed by the tangents at the ап ellipse 
end of these diameters is equal to x? 4 3e ed 
(a) a.b n а b 
(b) 2a.b [] Passes through one extremity of the minor 
(с) 4а. o axis, then eccentricity of the ellipse is given by 
(d) None of the above (а) е1--е%4-1--0 o 
E (b) ei-- e? e? de -1—0 o 
168. The sum of the squares of semi- (с) e*-pe?—120 rj 
conjugate diameters of an ellipse is equal to the (d). None of the above a 
(a) Som ofsquares of the axes of the е 
еар 173. Тһе eccentricity е of the hyperbola 
(b) Square of the semi-major axis of БЛЕК 
the ellipse п TW pe! ÍS given by 
(c) Square of th i-mi i PD 
du ellipse € semi-minor axis of s (a) Ваа) D 
(9) Sum of the squares of the semi- (0) оС) 2 
Major and semi-minor axes of the (с) @=b*(1—e*) o 
ellipse п (d) а= (е —1) o 
169. The tangents at th iti 5%, 
diameter oranes o D ee ee gS Rae 
9 Per the conjugate diameter [7 (a) The Parabola ; o 
re parallel t j Еј 4 2 2 
ie о the conjugate dia Г (b) The Ellipse 5 Rc o 
(c) Are perpendicular to the conjugat: 22264 
diameter PES n (с) Тһе Hyperbola = “ao! D 
(d) Are inclined at an angle of 45% to (d) Both th i 
Я ^ e ellipse & the | 
the conjugate diameter o whose инат аге PAR oe 
170. Which is the correct statement ? The (by апа (с) above 
product of the focal distances of a point P is 175. 


Th 
equal to the square on the semi-diameter called е two axes of the hyperbola are 
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(а) Major axis and the minor axis o (1 1 1 
(b) Major axis and the conjugate axis £] (а) L-i-( ate) sin? [s] 
(c) Transverse axis and the minor axis @ 1  cos0 sin? 
(d) RABE: axis and the conjugate 0) You wee ІШІ 
Oo І со526 
PUUE . For which of the foliowing curves © а= ар 5 
вЫ а second focus and the second (d) Two of the above only oO 
(a) Ellipse & Hyperbola both П аре PEU WEN S REED 
Сі PUn & Parabola both pj the hyperbola =: -5-7 at any point on it 
a iuum Hyperbola both z if'c is equal to 
У (а) Мате 5° 
177. Тһе ессепігісіу of the hyperbola (b Mech a 
can neyer be equal to А ) Уатт Б: о 
1 a (c) У аз ерт о 
а) 5 o (d) Va — т (Eli 
SIm 183. The straight line /x4-my--n—0 i 
(b) ДЕН pj tangent to the hyperbola CELERE Ne 
AIL x? j2 5 
(c) X : 77а) E P p zu 
?[2 —b?m =n? 
(d) Greater than 10 | 5 ғара ий E 
178. The difference of the focal distances (с) а?п#?—Ь%%=т? o 
of any point on the hyperbola is equal to its (d) al? +b°m=n?. 
(a) Latus Rectum o aay TRE T A o 
AE } equation to t irect i 
(b) Eccentricity | ЕЙ OE уреа EEn б) e director circle 
(c) Transverse axis о (а) x4 yt at-4-b* 
(d) Semi-transverse axis- E (ху Уа o 
А у= 
179. Мо part of the hyperbola (c) xt 2 =a°b? z 
жора ad @ анус и n 
а Ё ч 4 
lies between which of the following 7 185. The ne 2 ho о-у cos «=p touches 
An 
(а) х= —2a and x=2a p] the hyperbola = сее! if 
b) x=— = : 
d ue s pomis шы a 
(d) y=- b and y=b (m| (ОШ SR ua o 
c) p? —a*cos'a— b?sin? 
180. Which of the following divides the р ет бше g 
hyperbola into two similar and equal parts ? D» 
(a) Axis of x only [ш] 186. The locus of the middle points of all 
(b) Axis of y only o chords ФИ урон which are parallel to 
(c) The line x=a and y=b oO yemx is the straight line p= mix such that 
(d) Both the x-axis and y-axis a (@ mtm'= 262. 
181. The polar form of the equation of 4 о 
2 үк РЗ, 
J. —],is given by (b) mm'— = п 


x? 
hyperbola dV B 


m b o 
(c) TENTE 
2 
(d) тт 26 (mi 
187. Two conjugate: diameters of the 


hyperbola are such that 

(а) Both meet the curve in real points (1 

(Р) Both meet the curve in imaginary 
points 

(c) One meets the curve in real points 
and the other in imaginary points O 

(d) They are always coincident П 

188. Іп (һе case of hyperbola, the differe- 


nce of squares of two conjugate diameters is 
equal to the difference of the squares of the 


(a) Transverse and the conjugate axis 
(b) Transverse and the semi-conjugate 


axis 

(c) Semi-transverse and the conjugate 
axis 

(d) Semi-transverse and the semi-conju- 
gate axis 


189. The asymptote of hyperbola is a 
straight line meeting the curve at infinity in 


(a) Only one point а 
(b) Two points D 
(c) Three points o 
(d) Infinite number of points Пп 


190. Which one of the following state- 
ments is incorrect ? 


x 


(a) The hyperbola A = =] has 
two real asymptotes іш! 
2 2 
(b) The ellipse 3 ++ =I has two 


asymptotes one real and the other 
imaginary o 

(c) Each asymptote of the hyperbola 
lies along a pair of coincident conju- 
gate diameters 

(d) Any straight line parallel to an 
asymptote will meet the curve in one 
point at infinity 


191, Тһе asymptotes of the hyperbola 


uh y : 
ae ри are given by 


(a) b2x?—a*y*—0 o 
(b) Ь°х?--а?у?=0 o 
o 
Oo 


(ау ethyl 


192. The angle between the asymptotes of 
the hyperbola is equal to 


(а) tan bja o 
(b) tan™ a/b o 
(c) 2 tan-! a/b o 
(d) 2 tan~ bja ‘ a 
193. 


The equation of the tangent at any 
point of the rectangular hyperbola ху=с° is 
given by 


(а) xyi trx =c? 0 
(b) хуу—уху= с? im 
(с) axi ty =c? (æj 
(d) ххұ-ууі-- c? "B 
194. Which one of the following is not 


an equation of rectangular hyperbola? 


(а) x*— йт а? a 
(b) ху--с D» 
D Bd 5 
(d) Be p 25 =0 o 


195. The coordinates of the focii of the 
rectangular hyperbola xy=c? are 


(a) (+a, 0) 


Oo 
(b) Скау2, 0) g 
(с) (0, £av2) е 
(d) (0, Lae) 5 


196. The equations of the directri 
rectangular hyperbola xy— c? are кты: 


(а) х+у=+с\у/2 


(b) х+у=су2 t 
(c) 4 2x4 y +c? í 0 
(d) x+ у2у=с° В 
197. 


If a circle cuts the rectan 
: 5 guldr hyper- 
bola ху=1 in four points (а, X3 (х 20 
(хз, Ya) and C 23), then Ou d 
(a) atx ttx =y y= П 
(b) хұхұхұх, =Y; Yyy = —1 o 
(с) ххх уху узуу 


П 
(d) Xixa F XX= yH yay =0 D 


139. 


198. If e and е" be the eccentricities of tw 
conjugate hyperbolas, then . 
(а) е"-Се"--1 oO 
(b) езі e= o 
(Оа а 
e? о? 
ТЕСТ ШЕРТ 
(9) e Теа 4 В 
199. Іп how many points a rectangular 
hyperbola is cut by any circle ? 
(a) Two Б 
(b) Four o 
(c) Six m 
Oo 


(d) None of the above 


200. The equation of the rectangular _ 
hyperbola is xy—c? where 4c* is equal to 
(а) Sum of the squares of the semi-axes 
of the hyperbola 
(b) Sum of the squares of the semi-axes 
of the hyperbola o 
(c) Square root of the sum of the 
squares of the semi-axes of the 
hyperbola QO 
(d) Differences! of the squares of the | 
semi-axes of the hyperbola m 


201. The polar equation of a conic whose 
focus is the pole, е the eccentricity and 2/ the 
latus rectum, is given by 


(a) Lige cos 0 


(b) 1-е соѕ 0 
(с) r—I(1--e cos 0) 
(d) r=el cos 0 


.202. Тһе polar equation ofa conic whose 
ахіѕ is inclined at an angle с to the initial line 


15 given by 


Li 
ea 


(a) іе cos (6+%) 
(b) 21-е cos (0 +4) 
@ | 


(а) пена ecos (5 40—« ) 


o 
o 
ќа I +e cos (0-2) o 
П 


203. Тһе equation of the directrix of the 


conic Ж =] +e cos.0 ‘corresponding to its 
focus is given by 
(a) = =e sin 0 imi 
О) I =} sin? ја 
(е) a =e cos 0 |а| 
(d) r—el cos 0 L1 


. 204. Тп апу сопіс, the semi-latus rectum 
is a——between the segments of any focal 
chord 


(a) Arithmetic mean ІШ 
(b) Geometric mean Пп 
(c) Harmonic mean Пп 
(d) None ofthe above o 


205. Тһе equation of the directrix of the 


conic L- 1--е cos 0 other than that corres- 
ponding to its focus is given by 
I _1-e? 
(a Po dA cos 0 П 
ШЕТ Буг 
(5) T Ese: cos 0 Ізі 
l 1—e? 
(c) An cos 0 d 
(d) 5 --с cos 9 Пп 


206. The equation of the chord of the 
conic Lope cos 0 joiniag the points 4-9, 


a-+4 is given by 


(a) ! 1--сов (0-2) cos (0—8) а 
(b) lose 8 cos (@—«) +e cos 0 o 
(c) 1 =cos 9 cos (0--)--е cos 0 n 
(а) l cos (0—2) 4-е cos (0—8) п 


3 
207. The chord РО joining the points 
а--8, «4-8 subtends an angle——at the focus 


of the conic Erase cos 0 


(a) 28 a 
(b) 2« o 
(с) «-- 8 o 
(d) «—8 o 


208. The bisector of the angle subtended 
by the chord joining the points «—6 апа «+ß 
at the focus makes an angle——with the initial 
line 


(а) 24 Oo 
(b) 28 a 
(c) « 0 
(d) 8 oO 


209. The equation of the chord of the 
eos =l+ecos @ passing through the 
r 


focus and inclined at an angle « with the initial 
line is given by 


(а) г-% -0 
(b) ё=х_ 0 
(с) 6=n/2 o 
(d) 6=a—n/2 o 


210. Theequation of the tangent at any 
point « on the conic 3 =1+e cos 0, is given 
by 


(a) + cos u- e cos 0 


Oo 
(5) Ile cos (0-а)--сов 0 o 
(c) Les (0—2)4- e cos 0 o 
(у-ке cos о o 
211. The asymptotes of the conic 
1 
Td е cos 0 
аге ріуеп Бу 
TE (Уг cos 0+sin 0) if 
e 
(а) е2! o 
(6) е<1 oO 
(c) е>і оге<1 б 
(d) есі o 


212. Тһе equation of the polar ofa point 
(гу, 01) w.r.t. the conic ы +e cos 0 is given 
by 

(а) 28 --1--е cos 0 Х Ше ЕЕ; cos 0, ) 

rı r 
—cos (0—0,) O 
(Се cos 0 № cos 0, усо Г] 
r й r 
1 1 
(с) ( ——e cos 0 — —e cos 0, 
т ГА 
=cos (4-0) О 


L e cos ey —e cos 0, ) 
r r 


=sin (6-0) [1 


213. Which of the following equations 
represent the same conic ? 


(1) 1 alte cos 0 


(2) —=—Ite cos 0 


(3) Lie cos 0 
1 


=1—е cos 0 
E 


(а) (1), (2) and (3) 

(b) (1) and (4) 

(с) (2) апа (3) 

(а) (1), (2), (3) and (4) 

214. The condition that the line 


pg 


La cos 0+ B sin 0 
may be a tangent to the conic 
: = 1--е cos 0, 
is given by 
(а) (A~e)?+-(B-e)?=1 ! 
(b) (A—e)?+ B?—0 
(c) A?+(B—e)?=0 
(d) (4—0) +2 =I 


. .215. Which of the following statements 
is incorrect regarding the conic 


Lp gt 


faite cos 0? 
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(a) The tangents at the ends of any focal (a) 20—a--8-Ey 
chord meet on the directrix (b) baat py 
(b) The sum of the reciprocals of two 3 0-9 : 
perpendicular focal chords is constant [7] (c) $=2@+8+y) 
(c) The portion of the tangents intercep- (d) 5—4(x-- 8 +Y) 
ted between the curve and the 217. The director circle of the conic 


directrix subtends a right angle to 


the corresponding focus 


(d) At least one of the above statements 


is incorrect 


--1--е cos 0 


з|- 


is given by 
(a) r?e?-E-2lre cos 0--2Р2--0 


t ints а, p, 

216. Ifthe pormal at the po | В Y (5) r*(1—e2)--2Ir(1 —e) cos 021-20 
оп (һе conic m --1--е сов 0 meet ina point (c) r*(1—e2)--2Ire cos 6—212—0 
Whose vectorial angle is ф, then (4) r*(1—e)4-2Ir cos 6B—2/2=0 
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Section —B 


THREE DIMENSIONAL GEOMETRY 


]. The three coordinate planes divide the 
whole space into how many octants ? 


(a) 3 o 
(b) 6 Li 
(c) 8 E] 
(d) 12 [m] 

2. The perpendicular distance of any 
point P(x, у, 2) from the z-axis is given Бу 

2 ) 

© ушет 

(p) Ух +)? 

(c) 1 

(d) г 

3. Whatis the locus of a point for whic 
у=Ё? 

(a) A plane parallel to ZX plane at a 

distance b from it. 


пап d 


= 


Г] 
(b) A plane parallel to ХУ plane at a 

lana distance 5 from it. o 
' "^ (e) A plane parallel to YZ plane at a 

distance 5 from it. B 
(d) A'line parallel to X axis at a dis- 

tance b from it. o 


4. Whatisthe locus of a point for which 
Х-а and у=Ь? 


(а) A line parallel to XY plane tj 
(b) A plane parallel to XY plane а 
(c) ^ line parallel to Z-axis o 


(d) A plane perpendicular to XY plane O 
5. What аге {һе lengths of the edges of 
the rectangular parallelopiped formed by planes 
drawn through the points (a, b, c) and (р, а, т) 
parallel to the coordinate planes ? 
acp 544 ccr 
(a) QS END EET m Oo 
(b) p—a, q—b. r—c 
(c) а-Ер. 2+4. etr 
јаре а Пу іс 
(d) XY eee Y Do УЧИ 


ooo 


6. Which of the following figures is form- 

ed by the points whose coordinates are 
(0, 7, 10), (—!, 6, 6), (—4, 9, 6) ? 

(a) A right angled triangle (El 
(b) An equilateral triangle В 
(с) An-isosceles triangle Г] 

o 


(d) An isosceles 
triangle 


and right angled 


7. Тһе point (4, 3, —6) lies in which of 
the eight octants ? 


(a) OX'Y'Z' ї el 
(b) OXYZ’ a 
(c) OXY'Z g 
(4) OY'YZ o 


8. What is radius of a sphere passing 
through the four points (3, 2, 2), (—1, 1, 3), 
(0. 5. 6). (2. 1, 2) and centre (1, 3, 4)? 


(a) 9 Oo 
(b) 9/2 o 
(c) 3 o 
(d) | П 


9. The YZ plane divides the line joining 
the points (2, 4, 5), (3, 5, —4) in the ratio 


(а) 2:3 o 
(b) 1:2 E] 
(c) —2:3 o 
(d) 4:9 Oo 


10. What are the coordinates of the сеп- 
troid of the triangle whose vertices are (3, 2, 0), 
(5, 3,2) and (—9, 6, --3)? 


@ (7. A. i) g 
0 (3. X. z) 0 
(c) (—1. 11, —1) Oo 


(d) (—17, 11, —5) 


11. 


Tetrahedron is bounded by how many 
planes ? 
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(a) 3 П 
(b) 4 Г] 
(с) 6 Пп 
(d) 8 Li 
12. Whatis the number of the edges of 
а tetrahedron ? 
(a) 3 o 
(0) 4 o 
(c) 6 0 
(d) 8 o 
13. In a tetrahedron, each of the four 
vertices is the intersection of 
(a) 2 planes o 
(b) 3 planes LJ 
(c) 2 straight lines [1 
(4) 3 straight lines o 


14. The point of intersection of the lines 
drawn from the vertices of апу. tetrahedron to 
the centroids of the opposite faces divides the 
distance from each vertex to the opposite face 
In which of the following ratios ? 


(a) 3:1 Oo 
(b) 3:4 o 
(c) 2:1 o 
(d) 2:3 o 


15. 1Ға,8, yare the angles that a line 
Makes with the positive direction of the co- 
Ordinate axis, then the direction cosines of the 
Ine are 


(а) sin о, sin 8, sin Y o 
@ sin (5 — ) (5 — ) 

sin (3 —Y ) Oo 
(с) sin о, cos 8, sin Y B 


(d) сов о, sin 8, cos Y 
16. If],m, nare the direction cosines of 
а line, then 


(а) +т{+п=0 — Пп 
() Вто. o 
(c) Ит mpn үт Pat O 

g 


(d) Рут += 1/2 


. 17. Ifthe direction cosines /. m, n of a 
line are proportional to а, b, с, then 


жа +6 с 
a) l= , m= -=, 3 е. 
заг - ж H 
Ped BED _ te 
диета "aa D 
(с) I= 2 > m= 2 B п= р Г] 
(d) None of the above O 


18. Leto, р, у be the angles that a line 
makes with x-axis, y-axis, z-axis respectively. 
Which of .the following relations does not 
hold ? 


(а) cos? «--cos? B-+cos? y=1 o 
(b) sin? «+sin? 8--віп? y—1 г 
(с) sin? «-Fsin? 3--віп? ү--2 o 
(4) ċos? «-+còs? 6 —sin? y=0 B 


19. The direction cosines of va line that 
makes equal angles with {һе axes are given by 


1 1 1 


© vy yy уз g 
1 l 1 

(b) ONES VES ші 
1 1 1 

( уз A п 

(d) АП of the above El 


20. The projection of a line segment AB 
on CD, where 015 the angle between АВ and 
CD, is given by к 


(а) AB sin 0 Геј 
(b) CD cos 0 Г] 
(с) CD sin 0 o 
(d) AB cos 0 Oo 
21. Sum of the projections of all the 


segments PPa, PyP5....+-.5\PnPn of a broken 
continuous line on CD, is equal to 


(а). Projection of P,P,, on CD с 
$ А) Projection of any of the segments 
on CD Co 
(c) Sum of the lengths of the segments Q 
(d) Sum of the squares of the lengths of 
the segments t 


22. The length of a line whose projections 
on the axes-are 12, 4, 3, is equal to 

(а) 7 

(b) 13 


В 
(m 
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(c) 15 В 

(d) 16 o 

23. In Q. 22, (һе direction cosines of the 

line are given by 

12 4 3 

COSE ne E 
3 1 3 е 

QU EQUIS = 
4 4 1 

(965252 8 o 
12 4 B 

(2) ив. ПУ d 


24. Direction ratios of the line joining the 
points (4, 3, —5) and (—2, 1, —8) are given by 


МЕ Ri 
(a) EUIS. Г] 
(b) 6,2,3 n 
(c) 2, 4, —13 Be 
@ 3,1, > П 


25. Projection of a line joining the poi 
points 
(6, 3,2) and (5,1,4) on the line joining (3, 
—4, 7) and (0, 2, 5) is equal to 


o= | n 
© =P п 
9-3 ов 
(d) А o 


26. The angle between the two lines, 
whose direction cosines are given by Л, т, n; 
and l}, ть, n, respectively, is given by 

(а) cos- {(/, — 1)? 4- (m, — m,)? 

| nn) O 

(b) sint (туп, = mn)? + (nl, = п) 

| (т hm) O 
(c) cos (ҺЬ-Е+түт„-Еп,п,„) % Г] 
(d) cos-! W (mns тап) + (ula =h) 
-Füyms— mi) Cl 
27. Two lines whose direction cosines аге 
“given by Д, m, п, and l, т. пз аге perpendi- 
cular if 


(а) lI mma nn = | 
) Ih dun 
"aum 
(c) (I, 45 m 3-01) + (lg 4- ma 4-12) 50 
(d) 1,,4-тұт,--пулә--0 
28. The three concurrent lines, whose 


direction cosines are given by lp my, my 3 
la, Ma, пә: 13, тз, Пу; аге coplanar if 


S 

zl 

| 

| 

| 
sire Б! 


I ny ny 

(a) Ibo dms a =0 Oo 
[ROE ets 
l m, n, 

(b) іі. т, uh ЕНА Пп 
1, ns Па 


(с) (тъп: magno) +m (ln, +n) 
qnm, +m) =0 p 

(d) I (mms ny) (тут, пул) 
hmm, тп) D 
29. The direction cosines of the line which 
is perpendicular to the lines whose. direction 
ratios.are (1, —2, —2) and (0, 2, 1), are given 

by 


2 1 2 
ОЕ е О 
(b) 1. —4, —3 t 
(с) 2,1,2 Oo 
2 —1 2 
ages? y: d 


30. The condition that a line makes angles 
в, B, Y, 8 with the four diagonals of а cube is 
that 


(а) sin? «--sin? 8+-sin? y+-sin? 8—$ a 
(b) cos? a+cos? 8--cos? y-Lcos? è=} П 
(е) sin? x--sin? 6+sin? y-+-sin? 5=8 [1 


(d) cos? «-+ cos? 8--cos? y--cos, ò=} O 


ai elie angle between the two diagonals 
of a cube are 


(a) cos“! (уз) : o 


(b) cosi (53) o 
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(c) cos! (5 


3 
(d) cos-! ( 5) D 


32. If 
| 1 ) m A c 
(ov V2 0 ) and (= 3° 3 ) 


are the D-cosines of two mutually perpendi- 
cular lines, then the D-ratios of the line which 
1 perpendicular to both of them are given by 


(а) -1,1,4 o 
(b) 1, —1,4 o 
УВЕ: o 
(d) —1, —1, 4 Г] 
33. Let the coordinates of three points 


А, В,С be given by (1,8,4), (0; —11, 4), 
(2, —3, 1) respectively. Then the coordinates 
of a point D which is the foot of the perpendi- 
cular from A on BC, are given by 


(а) (4, -5,2) o 
(b) (5, 4, —2) o 
(c) (4, 5, —2) ; [m] 
(d) (—4, 5,2) [mi 


34. The four points (0, 4; 1), (2, 3, —1), 
(4, 5, 0), (2, 6, 2) are the vertices of a f 


(a) Rhombus Oo 
(b) Rectangle П 
(c) Square Oo 
(d) Parallelogram o 
35. Let 40, 2, 0), B(5, 3, 2), СС-9, 6, —3) 
be the three points forming а triangle. Let 


the bisector of the angle ВАС meet ВС in D. 
Then D divides BC in the ratio of 


(a) 3:13 a 
(b) 3 : 16 o 
(c) V33: 16 a 
(d) 13:3 o 
36. Let 4(—1,2,—3), B (5, 0, —б), 
CO, 4, E be бы three points, Then the 


direction cosines of the internal bisector of 
the angle BAC are proportional to 
(a) (25, 8, 5) 
(b) (—11, 20, 23) 
| €) (1, —6, -9) 
(d) None of the above 


amag 


37. Which of the following is incorrect ? 
If л, т.т; la, Ms Mz; 1, Ma, ng; be the D- 
cosines of three mutually perpendicular lines, 
then : 


(a) 1I 4mm, 4-n;n;—0 а 
(b) 124-12 - 1L —1 tJ 
(е) 12--т,2--п7-- [m] 
(d) None of the above E 
38. The direction ratios of the line; which: 


is equally inclined to the three mutually per- 

pendicular lines. with D-cosines Д, My, nj; 

L, Mz, na ; lz, ms, пу; are given by we 
(a) тт; ld mans ; 1+ mg- ng. O 
(b) h+h+l, ; my mam, п Аппа O 
(c) тут — m.n ; ħila— mh ; тт ШЫ 
(d) None of the above a 


39. “If O, A, B, C be the four points not 
lying in the same plane such that 04 | BC, 
OB | CA, then OC |. AB." 
O, A, B, C are coplanar, then the above result 
reduces to 

(а) The altitudes drawn from the verti- 

ces of a triangle on opposite sides 
are concurrent 

(b) The medians of a triangle are con- 

current 


(c) The right bisectors of the angles of à 
triangle are concurrent 

(4) None of the above 

40. Ifa, Бу, с; and ag, by, сә are the D- 


ratios of two lines, then the angle between them 
is not given by 


pire sm 


аа Бра n 
M (aj tbc NaH bte) 
VÈ (abs —asbi)* 


(а) cos? 


(b) sint JEEP Ji. n 
(c) tani Газ TA а 
(dy 27248-4) $ 


Хаа, 


41. If the edges of a rectangular parallelo- 
piped are O4, OB and OC along coordinate 
axes such that ОД--а, OB=b, OC—c and PL, 
PM and PN are the perpendiculars drawn 
from Р (a,b,c) on XY, ZX and YZ planes 
respectively, then angle between OP and AN is 
given by 


If the points | 
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(a) cos? (222°) o 
O cosi (En ) п 
(с) cos-* (et) o 
(4) eoi (е) o 
42. If a variable line in two adjacent 


‘positions has direction cosines as /, m, п; 14-81, 
m-r 8m, п--ӛп, then the small angle 80 between 
those two positions is given by 

(а) A SI? m on? 

(b) 812+ 8m? + ди? 

- (c) 81+8m+8n 

(d) МУ (81—8m): ј 

43. The area of the triangle with verti 
- (0, 0, 0), (0, 5, 0) and (0, 0, с) is given by 

(a) bc 


Doug 


ces 


Oo 
(b) 3 bc o 
(c) 0 (m) 
(d) 3 bc o 


44. The area of the triangle ABC formed 
by the intercepts ОА--а, OB=b, OC=c on the 
Coordinate axes respectively by a plane, is 


given by 
(а) УХ авз 3 B 
(b) 4V È a(b—c2) ак а 
(ауған „ја 
(d) None of the above о 


45. If two pairs of opposite edges of a 
tetrahedron are at right angles, then the third 
pair 


(a) Is also at right angles always o 
(b) Can never be at right angles o 
(c) Is inclined at some acute angle Oo 
(d) Is inclined at some obtuse angle Г] 


46. If the pairs of opposite edges ofa 
tetrahedron OABC are at right angles, then 
(ау OA? - BC* - OB: CA? 
‚ (b) 042+ BC? - ОС? АВ? 
(с) OB:--C43— OC? - АВ? 
(d) All of the above 


Hg 


47. How many arbitrary constants are 
there in the equation of a plane ? 


(a) 2 o 
(b) 3 mj 
(c) 4 Нај o 
(d) Any finite number 0 


48. The equation of which of the follow- 
ing degrees in x, y, z represents a plane ? 


(а) 1 ; o 
(b) 2 | (m) 
(c) Any odd natural number o 
(d) 3 o 


49. Which one of the following is -the 
equation of the plane which meets the coordi- 
nate axes in A, B, C such that tne centroid of 
the triangle ABC is (a, b, с)? j 


E^ pA Lo Mec 
(a) TUO nre 


Г] 
PC 215 
®@-—+у+у;=?2 o 
CEY. Zh i 
(c) Gein eee o 
a UNA И 
(а) TRUE 5 =4 oO 
50. ТЇЇ, т, паге the direction of the nor- 


mal to the plane and p be the perpendicular 
distance from the origin on it, then the equa- 
tion of the plane is of the type 


отр 


(b) рту nz— > 


(с) lx+my+nz=p 
(а) Ix+my+nz= V p. 

. The i i 
Шын ped dS ne M eU 
to OA (O being origin) is given by 

(a) ax-Eby-Fcz-aà-- p24 72 
(b) a(x—a)--b(x —5)--c(x —c)--0 
(c) a(x—a)--b(x—b)--c(x— c) 
Матија pn 
(d) Both (a) and (b) above Oo 
52. The equation of the plane passing 
ough (2, —3, 1) and perpendicular to the 


ІНЕ alo) 


Г] 
t 


thr 


line joining the points (3, 4, —1) and (2, —1, 
5) is given by 


(a) 5x+3y+4z—5=0 o 
(b) x+5y—6z+19=0 р 

(с) 5x+3y+4z+5=0 о 
(а) x+ 5y—6z—19=0 [m] 
53. Тһе equation of the plane through 


the points (2, 3, 1) and (—4, 5, 3) and parallel 
to x-axis is given by 

(a) х—:—1=0 

(b) 4x y—11—0 

(c) у--42--7-0 

(d) 6x—2y—2z4+4=0 

54. Тһе distance of the plane 

6х-3у----22--14--0 

from the origin is 

(a) 2 

(b) 14 

(c) —14 

(d) 7 

55. In the equation of the plane given by 

ах--Бу--с:--а-0 ; a, b, c denote the 

(a) D-cosines of the normal to the 

plane 

(b) D-ratios of the normal to the plane П 

(c) D-cosines of any line on the plane O 

(d) D-cosines of a line parallel to the 

plane 


56. Тһе angle between the two planes is 
Same as the angle between 

(a) Any line in one plane and any line 2 
in another plane 

(b) The normal to one plane and any 
line in another plane а 

(c) Their hormals o 

(d) The two lines parallel to them a 


57. The angle between the two planes 
ax+-by+cz+d=0 


пп 


пап 


and a'x-Eb'y--c'z-pd'—0 is given by 
L Хаа! Ei 
(a) сов-1 (а) 
(Б) віт-і У Èe = b'o) Oo 


25 
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УЗ ES 


(c) tani ои E 
(d) None of the above o 
А 58. The two planes ax+by+cz+d=0 and 
ах--Бу-сс?--а -0 are perpendicular if 
(a) aa'-- bb --cc' 4- dd' —0 Г] 
а b [4 d 
O rty Bee pe 


| 
©: 
Ш 
(ај |} {ol 


(d) aa'+bb'+cc'=0 
59. The planes 


2x—y+-z=16 
and x+y+2z=3 
are inclined at an angle of 
@ 5 o 
0) = [2] 
М 1 
(с) cos! (уз) п 
(d) т o 


60. Which one of the following is in- 
correct ? 


The condition that the four points 


(хь Yas 2), (Xor Yn 22), (хь Ун 2) апа 


(Xa Yas Z4) are coplanar is 


(a) =0 a 


(b) ESO Re] 
p Va уз JA 
Zi Za 23 24 
Ji Js Уз Ya 
1 1 1 1 

(с) =10 a 
21 2а 2з 24 


Х мх За 5 
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2 22 23 24 
Ji Уз Уз У 
(4) = 0 [mi 
1 1 1 1 
Xi Xs о Са 
61. Which of the {following statements is 


incorrect ? 
Two points Р(х» Vu 21) апа OX, Уз 22) 
lie сп the same side of the plane 
ax+by+cz+d=0 if 
(a) ax; --by,-- cz, +d and ax,+by,+cz,+d 
are both positive o 
(5) ах, Ьу, t cz,-- dand ax,+by,+¢z.+d 
are both negative [mi 
(с) ax,+by,+¢z,+d=ax,+by,+cz,+d 
сло (AP 0; n0) o 
| (d) axıt} by, +czı+ dand ax,+by,+ez,+d 
are of opposite signs Oo 


62. The two points (1, 1, 1) and (—3, 0, 1) 
frem the plane 3x-- 4y—12z4 13=0 are 
' (a) Equidistant from it and lie on the 
same side of it 
(b) Not equidistant from it and. lie on 
the same side of it 
(с) Not equidistant from it and lie on 
opposite sides of it 
(d) Equidistant from it and lie on the 
opposite sides of it 


63. If D>0, then the length of the per- 
тепдісшаг from the origin on the plane 
Ах+ By+Cz+D=0 is 


fer Te d] 


RENE HMM ca 
(а МА В СЕ D? ^l 
—D r 
9) FFCD 
D 
© утка 
\ —р 
© ути 
64. The distance of thé point (2,3,4) 
from the plane 3х--6у--22--11--0 is 


(2) 1 A ) t] 
(5) wil, | р D 


E EIS 


[m] 


(с) 249) 0 


65. The distance between the parallel 
planes 2х--2у--24-3--О and 4х--4у--22--5-0 
is 


(а) à Oo 
(b) 3 (m) 
(c) $ : a 
(4) None of the above Oo 


66. The equation 
ах? by? + cz? + 2fyz--2gzx -2hxy —0 
represents a pair of planes if 
(a) abc --2fgh —af? — bg? — ch? 0 
(b) abc+ 2fgh--af*+bg?+ c — 0 
(c) Peh — be —ca—ab- 0 
(d) /?--?-ЕВ?-4-Ьс-Еса--аЬ=0 
_ 67. The two planes represented by 
ах? by? + czt-E2fya--2gzx -2hxy 0 
are perpendicular if ѓ 


овоо 


(а) abc--2fgh--a 2+ be? ch? —0 a 
(b) af+bg+ch=0 Пп 
(с) at+b+c=0 Oo 
(d) 72-82 — be — ca —ab—0 B 


68. Which of the followin equations 
represent pair of perpendicular iaa » 


(a) 2x5 —2y*-E421—2yz I 6x24 3xy=0 O 
(b) 6х2--4)2--10:%4-3у2--42хХ-- 1 1xy- 0 Li 
(c) 12х#—2у#— 62*4-72-- 62x -2xy —0 а 
(d) 2x*— y-E221— yz - 5x - xy—0 o 
69. The equation of the bisector of the 


angle between two planes аүх-ЕВ y- 
X+B,y+¢,2-+-d,=0 
and a,x-+b,y+-c,z+d,=0 containing the origin 


is given by 
axtbhyteztd, хусу 
јаже (UPS қ БЕРЕ ние а. 
ML RECEN en 
(а) did, —0 Oo 
(b) did 0 imi 
(c) 4,4,<0 a 
(d) d, «4d, [m] 
70. 14x—8y--13—0 is the equation of 


bisector of the angle between the planes 
3х--4у--52--1-0, 5x4-12y— 132-0 
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(a) Containing the origin and bisecting 
the obtuse angle 

(b) Containing the origin and bisecting 
the acute angle 

(c) Not containing the origin and bisect- 
ing the obtuse angle 

(d) Not containing the origin and bisect- 
ing the acute angl 


o 


71. The volume of the tetrahedron the 
coordinates of whose vertices are (x, Уһ 21), 
(хы Voy го), (хә Уз, Z3) апа (ср Ya Z4) is given 
y ! 


xy Vy E 1 

k | Ха Уз 2 1 

| Ха Уз 23 1 

| Ха Ve 24 1 

where. К is equal to 

(а) 3 ја 
(b) à D 
(c) $ m 
(d) we ü 


72. А straight line is represented by— 
equations of the first degree In x, у,2 


(a) Two 

(b) One г 
Infini 

(c) Infinite = 


(d) None of the above 

73, А given line can be represented by 
how many pairs of first degree equations in 
3.52? 

(a) One only 


(6): At the most two Б 
(c) Two only. Е 


(d) Infinite 


74. The equation of a 5 
through the point (ср Ji: 2) 
Cosines as /, m, n ; is given by 

Жасы Й di ќи 

Scy mn af 

(Б) Lxx) m-—39)-n6-—2) 

x—X, Voy 21 
© Ст п 
(d) All of the above 


traight line passing 
having direction 


п 
a 
Q 
a 


> 


75. If the lines 


are perpendicular to each other, then А is 
equal to 


[mi 


76. What are the coordinates of the point 
of intersection of the line 
Xl yr3 2-2. 
NN 1 3 —2 
with the plane 3х--4у--52--5 ? 
(a) (1, 3, 2) 
(b) (1, 3, —2) 
(c) (—1, 3, 2) 
(а) (—1, —3, 2) 


77. The distance of the point (—1, —3, 2) 
on the line 


o 
a 
(m) 
o 


x+1_y+3_z—2 


1 3 -2 
from any other point оп the line is equal to 
(a) 2 QO 
(0) У 56 ја 
Ove o 
(4) У 14 o 
78. The straight line passing through 
(а, b, с) and parallel to the z-axis is given by 
х-а y-b 2-с 
Ono ЛЕ B 
x—a 2--С 
Vr gei T ИД в 
жузш Е ЦИ ој ; 
Фк Не: Т a 
x—a y-cb z—c п 


79. The straight line passing through 
(а, b, c) and perpendicular to x-axis is given by 
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бс p 
ws 5 
o 272-272-622 т 
(d) коа cte 


80. To transform the equations of a line 
from unsymmetrical form to the symmetrical 
form, it is necessary to know about 

(a) The D-ratios of the line o 

(b) The coordinates of any one point on 

it, 

(c) The coordinates of any two points 

on it and its D-ratios 

(d) Its direction ratios and the coordi- 

nates of any one point on it only o 
81. The equations of the line through the 
„point (1, 2, 4) and parallel to the line 
3x+2y—z=4, x—2y—22—5 
is given by 


ARE о 18... m 
са à. 
(с) ХА СО т 
(d) imi => вна n 


82. The angle between the lines in which 
the planes 3x—7y—5z—1 and 


5x—13y t-3z--2—0 
cut the plane 8x—11y+42z=0, is equal to 


до. D 
OF a 
© 5 D 
д 6 o 
83. The angle between the line t 


a а В eZ qt 
T nO (ates 


and the plane ax-+-by+cz+d=0, is given by 


= cue) 
@ cost | sae ца ш 
a (M У(фп—ст)* 
b үшүк шш) 
% Уу E 
M _al+-bm-+en 
£9) s е е) Б 
Ма 4 (bn—em)? 
(times ү B 
84. Ifthe straight line 
Ойша] Avery 22-21 
С уул? 


is parallel to the plane 
ax+by+cz+d=0, then 
еве 
1 т п 
(b) al+-bm+cn=0 
(c) а--Ь--с=0 
(d) 14+-m+n=0 


ооо о 


85. Which of the following is/are the con- 
dition(s) that the line Ph ЖЕ 

у MeN Mesi ака 

ШЕН ЖАРЫЯ ТЕ ЈАТ 


may lie in the plane 


ax+by+ez+d=0 
(a) al+-bm-+cn=0 only 
(b) ax,+by,+cz,-+d=0 only 
(с) The normal to the plane must be 
‘perpendicular to the line and any 


one point on the line lies i 
өлені in the 


(d) None of the above 


86. Which of the followi i ies i 
erue Сі ueri lines lies in 


o 
(m) 


oo 


(a) х0 ut a =, o 
лүн еі о 
О ЕЕ Ü 


2-87. Which of the following statements is 
incorrect ? 
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(а) Тһе lines 2S" >—Й: _2—\ (4) None of the above [m] 
ту n 
= = р .89. The equati f th Кз 
апа == 80 zB УЗ а, rsen quation of the plane containing 
2 2 
are coplanar.if а ха у—Ь zc M 
Qs. a; eb alae ee! 
атар "Вар amt | ѓ 
X= EDD, Ж тшс. 
l m, n, =0 o GI UE ИБ, = таға 
1 is not given by 
2 ms п; са ә ph 
b КЕЗЕ 2 D Paz 
(b) The lines 1 ES IER e M Ж 
and ax+-by+cz+d=0 s р ү , 
—a'x-Eb'y--c'z- d' a i b 
are coplanar if 94-420: йі) 2-9 
ах4-08-ксүі-4 aatbBtcytd. g Œ| a b c |=0 Пп 
la}mb+nce 7 la Сте nc Е ; 5 
(c) The lines a b c 
ax+-by+cez+d=0=a'x+b'y+e'z+d' а-а  b-—b ее 
and z T 
, , х--а —b 2-с |=0 
ax+By+yz+8=0=0'x F By Y'z r9 ©) у © QO 
are coplanar if " а ip © 
а b c d QUE RUNE ONE RA 
а b' б d' A b ER lke 
=0 Гај (а) Oo 
« B Y $ а ы у 
"wa ИТТЕ, 9 90. How many arbitrary constants occur 
(d) Only one of the above conditions in the equation of a straight line in general ? 
does not hold Жуз (а) 3 n 
88. The equation of the plane passing (b) 4 ü 
through the point (xı У» 2) and through the (c) 6 a 
lije ee a ==“ is given by (4) 8 E 
m 
— — — 91. The equations of the perpendicular 
ЈАТ NEN drawn from the point (2, 4, —1) to the line 
MH д TEO a x45 у--3 6-2 
Қуана 59. 
ХЕ од 21 i 
NX 2 аге given by 
х-2 4—y. zl 
(Фри т a testi) a @ ess n 
ка Надал Ван x-24—y zl 
х-а у-ф z-Y (8) “6 = 2 ја 
х-2 у-4 2+1 
ја K PS PSU Dres c ec n 
а-а у—В zvy (d) None of the above ü 
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92. What is the magnitude of the line of 
shortest distance between the lines 


х-8 у49 2-10 


3 —3 7 
and 

x—15 у-29 2-5 

RS 7265 
(a) У 14 Пп 
(Б) 14 o 
(с) 7 о 
(а) 2 o 


93. The equation of the line of shortest 
distance between the lines 


and 


iet f 


(m) 


94. Which.is a wrong statement ? . The 
three planes ў 


ах by. cjz d —0 
ax Бус d — 0 
а;х-ЕЬу-Ес2--4,=0 

have a common line of intersection, if 


а b, €t dy 
(a) а b, Са d, |-0 Г] 
аз bs C3 d; 
а b, сі 
(D а. b Са |=0 апа 
Gab E Сі Gg 
ау b, d, 
а b, d» |=0 only Пп 
ds b, а, 


d, b, сі 
(с) а, b, с; ; 
d) nri 
d, d, Сі 
а, а, сә | and 
аз d; C3 
Gy МААЛЫН 
as b, d, | all vanish Г] 
а; bz d; ! 
ЛАУ (А | dy by с, 
Фа а) (а еј 
аз bs с, (а, Ba еа 
а dy с, a by d, 
а d, c,|and|a, b, d, 
a, ds c, аз b, d, 
all vanish [mi 
А 95. Consider the three planes represented 
y 
XE byy+¢\z+d,=0 
Mx+ bs y-- csz4- d 0 
X bay +c,2-+d,=0 
| а b, с, | dy b, с, | 
Let А- az- by с, АУЫ) d; by с, | 
| аз by с, | dy bs а | 
jp ay с, | | а, 8 d, 
A.= а d, с; ; P а be d, 
А а dy c | dy by d, 
t t i i 
Eu hree Planes will form a triangular 
(а) A=0 only a 
(b) A=0 and A3=0 o 
(с) AF, 4350, 260. 550 a 
(d) AO, 4,=0=A,=A, o 
96. The three planes in Q. 95 will inter- 


sect in.a unique finite point if 
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(а) A=0 only а 
(0) 50, A,=0, A,=0, А-0 o 
(c) AÆ0 only El 
(d) A=0 but A,40, /^.250, 720 o 
97. The three planes 
2х--3у--:-2-0 
3х--3у--:-4-0 
Х--у--22--5-0 
intersect in 
(а) А prism а 
(b) А point Oo 
(c) A line (m) 
(d) None of the above 0 
98. The planes bx—ay=n, cy—bz-—l 
uz-— cx m intersect in a line if 
(a) a+b+c=0 o 
(b) a=b=c o 
(е) al-- bm-- en 0. t 
(d) І-т--п--0 [mi 


99. The equation 
ax? yeaz? -H 2ux--2yy дис +d=0(a40) 
represents a sphere if 


(а) uprene 9720 o 
(b) upede —ad 20 К Пп 
(с) w+ v! 2 w?— 00 D 
(d) i2-py" pw? — ad <0 [m 
100. The centre of the sphere 
254-232 2:2 —2x-- 4) 22-30 
is 

(a) (1, —2, —1) t 
(b) (2, —4, —2) D 
(c) (4, — 1, —3) [m] 
(d) (—1, 2. 1) o 


101. The radius of the sphere described 
оп the join of (2, —3; 4) and (—5, 6, —7) as 
diameter is 


2 
(OEN > 
(b) V251 a 
Oil = D 
(d) 4/251 а 


102. The locus of the foot of the per- 
pendicular drawn-from the origin to а plane 
passing through a fixed point (а, b, c) is 

(a) x*--y?*-Ez?—ax—by-—c:—0 Г] 

() (а) (у—®)°--(—с)°--2а(х—а) 

+25(х—Ь)--2с(х—с)=0 O 


(c) х?--у°-Е2®— Уа вее? o 
(d) None of the above [ш] 
103. А sphere of constant radius 2k pass- 


es through the origin and meets the axes in 
А, В,С. The locus of the centroid of tetra- 
hedron OABC is 


(а) x? +3? +z =4k? o 
(b) хр уға 22-- 16k? o 
(с) ха-рув-рав--ка [m] 
(d) x? +2 +-22= 8k? Sb 


104. Which of the following statements 
is wrong ? 
The equation: x*--y" 4-J?—ax —by—czz:0 
represents the 
(a) Locus of the foot of the perpendi- 
cular from the origin to a plane pas- 
sing through a fixed point (а, b, c) O 
(b) Sphere passing through the points 
(0, 0, 0), (a, 0, 0), (0, 5, 0), (0. 0, с) ІП 
(c) Sphere circumscribing the, tetrahe- 
dron whose faces аге x=0, y=0, 


оза 
ON Ea rad Oo 
(d) Sphere passing through the four 
points (0, 0, 0), (—a, b, с), 
(а, —b, c), (а, b, —c) a 
105. А plane passes, through a fixed point 
(а. b, c) and cuts the axes in A, B and C. Then 
the locus of.the centre of the sphere passing 
through the origin and the points 4, B, C is 
given by 
(а) бавча — (a? Dec?) 


ОНА Ст 
(2+ b di с ) 9 
ap bre e S 
(b) xe 5 MDTA 
(с) x*-Eyt-ezt at bet o 
(а) x+y += (abe?) 
(рај 
а ШЕ oA h a 
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106. Which cf the following is a correct 
statement ? The circle is 
(a) The locus of points common to 
sphere and a piane 
(b) Curve of intersection of two spheres 
(c) Both of (a) and (5) are correct 
(d) None of (a) and (b) is correct 


DL t 


107. Тһе equations 
х®-- )®%--2°4-х--у+:—4=0 
апа х+у+ = 
represents a 
(a) Cone 
(b) Straight line 
* (c) Plane 
(d) Circle 


[Exe а] 


“108. The condition that /х--ту--л:-р is 
a tangent plane to the sphere 


X*-Ey?--z?--2ux4-2vy 4-2wz 4-d—0 is 

(а) (lu +m 4-ти): = (u2 3-v?4-w?—d) (m) 
(b) (lu-i-mv-me—py— (8--v'--w?—d) O 
t 

o 


(с) (lu+mv+nw—p)? | 
=(?+ m^ 4 nt) v? w?) 
(а) (lu- my 4-nw— p) 
== (9 m +1?) (u? + v? -w* d) 
109. Тһе two spheres 
Xt-pytspzt-E2uyx-E2viy--2w;z 4- d --0 
XV E z*-2-2u x E2vgy + 292+ d; —0 
cut each other orthogonally if 


(a) 2uyu, 4-2v,v, +2w w =d ар o 
(b) иш +¥,V2-++ 14 ,=0 [mi 
u У w d, 
VATI CUTE a 
(4) 2(u, =.) +200, v5) + 207, — wa) 
zx (di— а) o 
110. If d is the distance between the 


centres of two spheres of radii и, and rs, then 
the angle betweer: them is given by 


(а) cos? (r,24-r,2—d?) б 

(b) соѕ-1 (ee З 
"иа? 

(е) cosa (+) 5 

(d) cos? № ш | 


ПІ. If f(x,y, 2-0 be а homogeneous 
equation in x, у, =, then which of the following 
is incorrect ? : 


(a) f(rx, ry, гг)=0 vr ТЕ! 
(b) х, =y, -2)-0 a 
(c) f(x, y, -2)-0 o 
(d) All of the above o 
112. 


2. Which ofthe following represents a 
quadric cone ? 
(a) A homogeneous equation of second 


degree " o 
(b) Any equation of second degree Oo 
(c) A homogeneous equation of third 

degree o 
(d) A homogeneous equation of fourth 

degree 
113. The general equation of second 


degree in x, y, z, 
ах?-1- Бу? -- cz? --2fyz--2gzx--2hxy--2ux 
-F2vy-- 2wz4-d-- 0 
тергее а cone with its vertex ај the origin 
i 


(a) d—0 only o 
( (6) d=0, u=0 only D 
(c) 4-0. u—0, v—0 only o 
(d) u=v=w=d=0 B 


114. The equation of the cone with vertex 
at origin passing through the curve of inter- 
section of the plane Ix -Emy--nz—p and the 
surface ax?+-by*+-cz*=1 is given by 


(a) ax*--by*4- ez? — 1 (Ix -my-- nz — р) 
=0 


where А is any arbitrary constant D 

(b) ax*-Eby* +cz?=(lx+my+nz)? o 
im) 

5 


(с) ах®4-Бу?--с22— (9 ја 
Р 
Іх--ту--пг 


(d) ax*-Eby?--cz2— 


115. meets 


the coordinate axes in A, В, С. Whi 

н 5 x pe bed ch 
ud is ane equation of the cone p 
PU ines drawn from О meeting the circle 


The plane Y. 4.2 _ 
plane mw Dl 


өз }+е (+42) 


ху (0-1-2) о o 
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(b) ayz4- bzx-Fexy-0 Пп 
(с) yz(b?-- c?) J- zx(e24- a?) 

4-х)(0%-5%)=0 O 
(d) None of the above Oo 
116. The equation of the cone whose 


vertex is the origin and base is the curve z==k, 
f (x, »)=0, is given by 


ә, ye Е 
(b) (х=; 12)=0 m 
(с) f(Kxz, kyz)=0 o 
(d) I(E. 5) o 
117. Which of the following is the equa- 


tion of the cone passing through the three axes ? 
(а) ax?+by? + cz? + 2fyz4- 2gzx 


+2hxy=0 O 
(b) fyz-- gext+hxy=0 О 
(c) ax?4-by?-+-c2?=0 Г] 
(d) None of the above б 


118. How тапу arbitrary constants does 
the general equation of a quadric cone with a 
а given vertex contain ? 


(a) 4 (m) 
(6) 5 В 
(c) 6 o 
(d) 3 В 


119. А сопе сап be determined so as to 
have any given five concurrent lines as epera 
tors. The maximum number of coplanar lines 


out of these is 


(a) 2 Б 
(b) 3 B 
(c) 4 В 
(а) 5 


120. Тһе equation of the cone passing 
through the three coordinate axes and the lines 


ХОК а Mo Е 
ДЕ ЗУР Аа STUNT 
is given by 
(а) уг-2:х--3ху--0 
(b) 3yz—zx4xy-0 


(c) 3yz+ 162x+4-15xy=0 
(d) None of the above 


Oooo 


121. The equation of the quadric cone 
passing through the three coordinate axis and 
the three mutually perpendicular straight lines 
is given by 


(а) 2у:4-:х-ху--0 [3 
(b) 16yz —33zx —25xy—0 ^ mi 
(c) 16yz—33zx—35xy=0 Ol 
(d) 8у:--ІІгх--5ху--0 а 
122. Тһе general equation of second 
degree 
ax*+-by?-+ cz? -2fyzA-2gzx 4-2hxy--2ux4-2vy 
--2у2--а--0 
represents а cone if 
a h fo x 
h b df. 1 
(a) -0 Г] 
eof c 1 
1 1 1 1 
а h g u 
h ЗЕ v 
(b) -0 Oo 
Bind c w 
3 u y w 1 
а h g 
(c) | ^ 7 (со o 
Бо 
Gy a g u | 
h buy Naf v 
(d) =0) o 
Cra dor c w 


u y w d 
123. If E(x, у, 2, )=0 be а homogenous 
equation of second degree representing a cone 
then the coordinates of its vertex satisfy R 
(а) Е,-0, Ғ,-0, F.—0 but F40 n 
(b) Е,--0, Fy=0, F.—0, F.—0 o 
(с) „=0, Fy=0, F.—0, Е. may cr may 
not vanish [7] 
(d) F,=0 but Fa, Fy, F, are not zero a 
124. The plane ax-Fby-Fcz—0 cuts the 
cone yz 4-zx 4-xj—0 in perpendicular lines if 
(a) a+6+c=0 t 


(b) ab--be+ca=0 D» 
1 Tn 1 o 
CORTAS EE 
imn SUM 
а ee” 
125. The cone 


ax? + by? --ez?-- Јул 2gzx+ 2hxy=0 . 
has three mutually perpendicular generators if 
(а) а--Б--с--0 
(b) f+e+h=0 
(c) ab+be+ca=0 
(d) fg+gh+hf=0 
126. If a--b--c-— 0, then the cone 
ax? + by? 4-ez* 4-2fyz-2gzx 4 2hxy—0 
has how many sets of mutually perpendicular 
generators ? 
(а) Only one 
(b) Two 


. (c) More than two but a finite number 
of sets 


(d) An infinite number of sets 
127. Тһе cone 
X^ by? + ez2 4-0 fyz A 2gzx 4-2hxy4- 2ux 4- 2vy 
+2wz-+d=0 


has sets of three mutually perpendicular 
“і generators if 


EIE EJ C] 


DE пп 


(а) f+¢+h=0 Oo 
(b) au+ by+ew+d=0 (m) 
(c) a+b+c=0 LJ 
(d) of +bg+ch=0 m) 


128. What is the condition that the planc 
Ix-|- my+-nz=0 should touch the cone 


ах? бу cz?--2fyz -E2gzx-F2hxy—0 9 
y^ jd h g l 


h Be fo Up 


(a) ' =0 п 
g / с n 
| 
1 т n I 
I h g 
(b) m b h |=0 Г) 
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а h g 1 


(с) =0 O 
КИ c n 


I m n 0 
(d) None of the above 
129. Тһе condition that the cone 
ax?+ by?-- ez? A-2fyz4-2gzx4 2hxy=0 


possesses three mutually perpendicular tangent 
planes is 


(a) a+b+c=0 Пп 
(b) ab+be+ca=0 Г] 
(c) ab+be+ca=f?+ 22+ p o 
(d) af+bg+ch=0 O 


130. The general equation of a cone 
touching the three coordinate planes is 


(a) V. fx gy x е Г] 
(6) Sxtgythz=0 Oo 
(с) fx+-gy-bhz=1 D 
(d) V Үз ay liz o 
131. Two cones with common vertex 


intersect іп general in how many common 
generators ? 


(a) Two 

(b) Three Е 
(с) Four B 
(4) Any number a 


132. The equation o 
with vertex (0, 0, 0), 
semi-vertical angle « is 


(а) x?+-)®=2? tan? 0 


Ға right circular cone 
axis along z-axis and 


oO 

(b) x?+y2=z? sin? 0 D 
(c) 2? —(x*-- y?) sin? 9 С) 
(d) None of the above Г] 

. 133. The semi-vertical angle of a right 
circular cone having sets of three rhutually 


perpendicular generators js given by 
1 
tani ( 
@ апа ( 5) 
(b) tanc (y2) 


(е) = 


Ij pen 


(4 > 
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134. A semi-vertical angle of a right cir- 
cular cone having sets of three mutually per- 
pendicular tangent planes is 


(а) ќап-1 (75) 
(5) tan-1 (м2) 


ЕУ ДЕ) ДЕ 


(а) /2--у2--у?2--абса 
j 2 y уу? 
(b) UE b deed 


(c) (иа) (v ване o0 
(d) n F»--w-a-4-b4-c—0 


O88 og 


(бој) = 137. The lines in which the plane 

4 ux-+vv-+wz=0 cuts the cone 
(d) E ЕШ foo A) att byl heat Шен dy 
135. The equation of the circular cones are at right angles if ен 

containing the three coordinate axis as genera- (а) (abe) u2 $924 02) 

НА 15 elven by Pi H ( = уле вни huy g 
P PIU EUN B (b) (a--b-Ec)u2--v*4-w*) MA clive 
(c) x24- PORT o = qu? + by*- cw? o 
ТАЙСА аот D © (atoe w =f О 

i 1 "Аа Uun 
136. Тһе equation d [es W e 25 tx) 
ax!-Eby?*-Ecz?*4-2ux 4-2vy -2wz 4 d—0 (d) a + ТАУЫ Ate i М n 
represents a cone if zzfyw-t-gwud Au 
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1. Which of the following gives correct 
definition of a directed line segment (D;L.S.) ? 

(а) А D.L.S. is a portion 
line with its initial 
origin 

(b) А D.L.S. is any portion of a straight 
line 

(c) A D.L.S. isa portion of a straight 

` line with one end at the origin and 
the other end arbitrary a 


(d) A D.L.S. isa portion of a straight 

line with two end points distinguish- 

ед as an initial pointand a terminal 
point Пп 


of a straight 
point at the 


o 


ee Кы 
_ 2. Two forces a and b acting at a common 
point are equivalent to a single force r, called 
m — 
the resultant force. Then r,is equal to 


(a) Xa -- eb where 2 and p are any 
scalars 
827 c 
(b) a-i- b 
-> > 
(да-ь 
+ -> 


(d) a.b 


3. Which one of the following is wrong ? 
Vector are quantities which have both magni- 
tude and direction and also have the following 
properties : 

(а) They аге combined according to 

triangle law or parallelogram law o 
(b) Multiplication ofa quantity by any 
non-zero real number means that 
its magnitude is multiplied by that 
number but the direction remains 
unchanged o 


(е) (СЕ. Ге, |е) 


6 


Vector Algebra 


(c) Multiplication "Бу а real number 
zero means that the magnitude of a 
quantity becomes zero and its direc- 
tion :5 arbitrary : 

(d) None of the above. 

Y 


4. Which one of the following is not an 
example of a vector ? 


(а) Displacement 


imi 
(P) Momentum Г] 
(c) Mass t 
(d) Angular velocity Oo 
5. Which one of the following is an 

example of a vector ? 

(a) Force 5 
(b) Time o 
(c) Temperature (8). 
(d) Energy o 


6. Which one of the following is not an 
example of a scalar quantity? ` 


(a) Electric intensity 


(b) Work Ы 
ork 

(е) Potential а 

(4) Power o 


7. Which of the 
vectors ? 


following quantities are 
(1) Linear velocity 
(2) Magnetic intensity ' 
(3) Volume 
(4) Power 
(5) Electrical resistance 
(a) (1) and (5) only 
(5) (1), (2) and (5) only 
(c) (1). (3) and (4) only 
(d) (1) and (2) only 


DE 


8. What is needed to specify a scalar ? 

(а) А unit for its measurement 

(b) A real number 

(c) Both a unit for its measurement and 
а real number 


(а) А unit for its measurement and a 
rational number 


9. Which of the following is absurd? If 
> > > 
a, b, c are any three vectors and x, у are any 
real numbers, then 


П 
о 
Г] 
о 


— 


-> -> > 
Oa a+ 


vb Г] 
> => 

x(a, b)= (х. a). b o 

-> 

(с) (х). a= x. (a) o 

(d) (x+y).a = x .a t y. 4 o 

10. Which is incorrect ? 

(a) Any representative of the class of 
vectors having magnitude апа direc- 
tion but no fixed position, is called 
а free vector ! o 

(b) Force is an example of a free vector O 

(c) A free vector is said to be a localiz- 
ed vector if its initial point is speci- 
fied ES [ш 

(4) The set of all vectors in the plane 
can be identified with the set of 
ordered pairs of real numbers i.e. 

[m 


the points in the plane 


ІІ. Two vectors are said to be equal if 
they have the 


(а) Same leneth Oo 

(6) Same length and same direction o 
(c) Same length, same direction and 

same support [J 

Г] 


(d) Same length and same support 


12. Тһе vectors having same initial point 
are called 

(а) Collinear vectors 

(5) Coplanar vectors 

(c) Co-initial vectors 

(d) Free vectors 


5500 


2 


13. А constant vector а has 


(a) Its direction fixed 


o 
(b) Its magnitude and direction both 
fixed o 
(c) Its magnitude fixed E 
(d) Either a fixed magnitude or a fixed 
direction E 
14. The magnitude of a vector js 
(a) Unique Че] 
(b) Not unique o 
(c) A unique positive integer 5 
(d) Not always unique but can have 
only a finite number of values o 
15. Which one of the following statements 
is wrong ? 
(a) Vector addition is associative КҮЙ 
commutative both 
=> > -> 
(b) For any vectors a, b, c, 
-> > > > > 
(bte) а Ўра Яе 
i.e. vector multiplication is distribu- 
tive over addition 
9) For any vector d qa SANUS а о such 


-> 


— -> 


that а xps оса о 
> > 
(d) For any vector a, 3 a vector (— a ) 
-> > + 
such that a+ (— 4) = 0 o 


A vector whose magnitude is one, is 


16. 
called 
(a) Zero vector B 
(5) Constant vector o 
(c) Unit vector Г] 
(4) None of the above o 
=r: -> -— — MX \ 
17. la Pb] la| + 1р | where а 
| 
and b аге апу vectors. This equality 
(а) Always holds Ba 
(б) Never holds Oo 
= -> 
(с) Holds у if а= kb, k>0 or 
a h = 20 p 
-> -> 
(а) Wolds only if а = ES -- 0 а 
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КА 
18. Ша ња non-zero vector such that 


Шы 
|Ка | =1, then k isa scalar equal to 


60H. 4 | H 

(b) m 
La] 

(eem B 
lai 

(d) + I a 
laj 

Tac hat 

(а) If and only йр д а 


(b) Implies that a. a n but the converse 
is not true 


-O 


I» к 
(c) Does not imply that а = b but the 
converse is true 
= = 
(d) Neither implies that a = b nor the 
converse is true 


20. Which of the following inequalities 


> — 
always holds? For any но a and b, 
— > 
І Car aye he Ре ТЕП Г) 
© a= ibis pant o 
(0.15 —a] & [1 Lal Б 
(d) None of the above B 


> -> > -> 
21. If a, b, c and d be the position vec- 
tors of four distinct points P, О, R, S forming 
a parallelogram, then 
> > > > 
@a+tb=c+d 
> -» > -> 


a 
Charen a rs Im 
[m 


(d)d-—a-cb-—c B 

-=> > > 
22. Let a,b and c be the position Pm 
tors of three ‘points A, B and C respectively, 


=> = 


such that « a i Sb + Yc-0and «424-10. 
where 2, B. ү are any scalars (not all zero). 
Then 4, B, C are 
(а) The vertices of a right-angled tri- 
angle 
(b) The vertices of an isosceles triangle © 
(c) The vertices of an equilateral triangle (1 
(d) None of the above o 
23. Which ofthe following statements is 
correct ? 
5 22v 
Two vectors а and b are linearly dependent 


(a) 4 scalars x and v such that 
‹ › э x-:0/9/5201 До 


(b) None of a and b can be expressed as 
a sealar multiple of the other 


(c) They are collinear vectors a 
(d) Dey aré non-collinear vectors Г] 


24. Ifa ad b be any two non-zero non- 

collinear vectors and х, v are any scalars, then 
— — 

(а) ха Сои m b is always equal to zero 0 

(6) ха ae i Ur can never be equal to zero [7 


=> 


(с) ха atyb =0 if either x=0 or v=0 O 


@)xa+y yc =0 only when x=0 and 
х=0 Oo 


€ — = 


25: ера тити 
which oF the following statements is correct ? 


КО а and c ќе Која the same direction 
c -> 
but 5 and е have opposite Г) 
-> -> 


(b) а and 5 have opposite direction so 
> jas 


also a E c tj 
(c) b and с” dise a direction but 

> > 

а and Р opposite o 

n > | 


(4) а апд с have opposite direction so 
-= > > 


also b ande 00 ып 


-- => 
26. Let a and b be any two non-zero, non- 
Y d 
collinear, coplanar vectors and r be any vector 
-> -> 


lying in the plane of a and 5, then 


(а) A unique pair (x, у) of scalars exists 
— — — 

such that r = ха + yb Г] 

(b) A unique pair (x, y) of scalars will 
-> -> -> 

exist such that r = xa + y b only if 

Te > => 

r aorr | b o 
(c) No pair (x, у) of scalars exists satis- 

— — -> 

fying r=xa+ yb [ш] 

-> — — 

(d) т = ха + yb but we cannot де- 
clare whether the pair (x, » of 
scalars is unique or. not 

> > 

27. Ша, Б, c are any three non-zero, 

non-coplanar vectors, then they are 


(a) Linearly independent o 

(b) Linearly dependent in some cases 
but not always 

(c) Lucy рУ only if either 


> >: 
К КЕ ж.о Г] 
(4) penu independent only if either 
> -> > > > 
ajboralcorbice oO 


. 28. Which of the following is not a set of 
linearly dependent vectors ? 


(a) Any two collinear vectors o 
(b) Any two non-collinear vectors o 
(c) Any three coplanar vectors o 
(d) Any set of four vectors ti 
>> > 


A triad of non-coplanar vectors a, b, с 15 


> 


said to be a base if every vector r can be ex- 
=> > 

pressed as a linear combination of a, b and 

i3 > > > 

c. ier-a«ad Bb нај where 9,9, Y 

are any scalars, calied the coordinates of the 
-> 

vector г. 


161 


A 
29. Ifx,y,z are the coordinates of r w.r.t. 
-> -> -> 
the base {a , 645 c) and х,у, z’ аге the co 
-> -> Lx 
ordinates of r ПУ the base (а, Б, c' }, then 
(a) x, y, z can be expressed in terms of 
the coordinates x’, y', z' and x’, y', z' 
can be expressed in terms of the co- 
ordinates x, y, z o 
(b) x, y, z can be expressed in terms of ` 
x’, V, z' but not conversely 
(c) x’, у', z' can be expressed іп terms 
of x, y, z but not conversely 


(d) Neither x, у, z can be expressed in 
terms of х,у,г nor x', y, z in 


terms of x, у, 2 Oo 
т жэ”, 
30. ІҒх,у,2 аге the coordinates of г w.r.t. 
-> > — 


mep bases {a,b,c}, to find the coordinates 
> >> > > 


S 
of r wnt the basss{a—b+c,b+c—a, 


ux 
2a 2-3 % +4с} 
(а) $x-k3)--3z, х+уъ, -х-у o 
(b) TEN —x—y, įx+3y+4z (m) 
(с) -х-у, Ex--3y- 52, xa ы Пп 
(а) Er axty+2z х Oo 
ES 
31. If a and n are two linearly indepen- 


> > 
dent vectors, then- the vectors ma 4- b and 
E -> 
a+ m bare 
(a) Always linearly SUDAN 
(b) Linearly independent if m4 + 1 
' (с) Linearly independent if m0 
(4) Linearly dependent if m=0 
32. Ша А, В be two poing with position. 
— -> 
vectors а 26% band 6b DH a respectively. A 
pain, P on the line AB divides it in the ratio 
: 2, then the position vector of the point P is 


00065 


-> EM 
= а + ЗЬ 
(Qi a 7 n 
-> -> 
95 
® sat i а 
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E. 
(c) 0 
(а) None of the above o 


=з 
33. Let a bethe position vector of the 
point 4 and origin divides the line joining АВ 
in the ratio 1 : 2, then the position vector of B 
is given by 
EC 
(а) 2a 
=> 
(b) —2a 
— 
(c) $a 
25 
. (d) —+а 


ГЕ ЕЕЕ] fr 


5% 
34. Ifa vector а points north-east and 
> 
а Vector 5 points north-west such that 
=> > 
la| = | b] -5, 
‚ then the magnitude and direction of the vector 
> -> 
4 — b must be 


| (а) У50 towards east 
.(b) 54/2 towards west 
(c) 10 towards east 
. - (d) 10 towards west 


ІШЕГІНДЕ 


М — -> 
35. If a and bare unit vectors such that 


> > 
|a+b|=1. Find the magnitude of a — b. 


m (а){8 о 
(60 Oo 
(c) v3 ] Oo 
(d) None of the above Ш 
-> -> > > A 
36. |a --b] — 1a —b|. This means 
that 
=> 
(а) 5-0 o 
-> 
(b а-0 m) 
(c) Parallelograra whose sides are a and 
_ b, is a rectangle ј o 
y => 5 
(Я) а= (m) 


37. The unit vector parallel to the sum of 
> > > oS 
vectors a = 2i + 4j — 5k and 
> -> > > 
b= ij 43k 
is given by 
— — — 
(а) 374-65 —2k [m] 
A — 


26. 
( 3 +6j —2k 


-> -> -> -— 2x ETC 
38. а= +7, b—2i43. 
-> -> -> >> c ee 
с--3і--5)--2(, d-—j-4k 

> > > > 
then |b —a{:| d— cis 
(а) 1:3 o 
(5b) 1:9 o 
(c).1: —3 LE 
(d) 3: —1 o 


7,39. The components of a vector PQ, where 
P(2, 3) is its initial point and О(4, 6) is its 
terminal point, along x-axis and y-axis are 
given by 


(a) 6 and 9 o 
(b) 2 and 3 o 
(c) 0 and 1 oO 
(d) 1 and 0 o 


J 
40. The direction cosines ofa vector PQ, 
whose initial point is P(—1, —3) and the 
components of PO along х and у directions 
are given by 5 and 0 respectively, are given Бу 


(а) Sando o 
(b) 1 and 0 o 
(c) 4 and —3 H 
(d) 6 and 3 П 


41. Тһе components of the vector PQ 
along x and у directions whose magnitude is 3 
and which makes an angle of 210? with ‘x-axis, 
are 


3/3 3 
агт п 
МЕ 23) 
Ol ear - 
94/3813 
OP. > H 
343 
@ 3S, 23. | п 


42. Product of vectors is analogous to the 
product of 


(a) Real numbers ј o 
(b) Irrational numbers AE 
(c) Matrices o 
(d) Complex numbers [2] 


43. Which is the incorrect dieu: — 


The scalar product of a and % is same as 
the product of 


сон 

(а) а and projection of 6 on a QO 
> = 4 

(b) Бапа projection ONG aonb Б 


(c) Projection of ? оп а Nd the projec- 
— -> Р) 


tion of a on 5 Пп 
cU 2m 
(d) ||. | | cos 0 where 6 is the angle 
> > 
between a and b [m] 


5 -> 
44. Ifthe vectors 3 i + 4j and 
> > 
-5 t j are perpendicular, then A is 
equal to қ 


и 
a E Hes 


45. The work done by the force 


E -> > 
F=4i+2j+3k 1 
acting on a particle where the particle is dis- 
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pcd from the point 4 (1, 2, 0) to. the point 
B (2, —1, 3) is given by— —unit ts 


(а) 7 : о 
(0) 4551 o 
(c) V 26 o 
(а) 4/34. п 


46. Which опе of the following is in- 
Correct ? 


= 
Two ов а wana b are perpendicular if 


OE b= 30 o 
(b) аж в [2-8] 
(©) (a 4-bY--(a Ву 


(d) Exactly one of the above statements 
. is correct 


iB (ву (ај 


EN 
47. dw b +e =Oand 
[a] =з, =5, lela 
then the angle Cus a and bi is 
(а) cos (2) oO 
т 
0) > o 
OF Hn 
D 


(d) cosi (22) 


-> 

(c) ШЕП 

a=b d 
COE RA ска 


49. If a.b — a.c, then: which of the 
following is correct ? 


quet D 
(b b—c a 
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eS >. ЕУ (b) Whose magnitude is the area of a 
@©ai(b—-c) ` [m] rectangle with adjacent sides repre- 
d) Ei b d Nr 
(d) AU of the above П nS pat п 
50. If a and b аге any two vectors апа (c) Both of the above 0 
are inclined at an angle 9 with each other, then (d) None of the above Г] 
Е duct s d b to be denoted b TH = > 
Beanie Detect SERERE EUR CI a= ai + aj + ak and 
а x bis given by | a | [ма ври wheter Ais > TA 
(а) Any vector whose magnitude is unity 0 5 ae Pej + b 


(b) Unit vector perpendicular to both 
> — r 
а and b tJ 


-> -> 


(с) Unit vector parallel to both a and b г] - 


= 
(4) Unit vector perpendicular to а and 


ne 
parallel to 5 o 


- 31. Which of the following statements is 
correct ? 


(a) Vector product is associative Oo 

| (b) Vector product is commutative Г] 
(c) Vector product is associative w.r.t. a 

Scalar o 


(d) Exactly one of the above statements 
1s incorrect 


52. Which is not a correct statement’? 


> = 
_ Two vectors a and b are age a if 
i — 
АЛЫП m 
> -> > -> ^ 
(b ахь = [а Dos. where п is a 
unit vector perpendicular to both 
-> > 
a and b t 
-> > > 
(c) ax b=0 
(d) Exactly one : of the above statements 
is wrong 


53. Which is a correct statement ? 
> -> 
a x: b is a vector 
(а) Whose magnitude is the area of a 


parallelogram with adjacent sides | 
— -> 


represented by а апар. fa] 


аге any two vectors, then a x b is equal to 


> > > 


у: 
(а) ааба Г] 
Bion bs РА 
Hac 
ITI 0 
(D) а aS tj 
| b b, b, 
-> 
y 0 j 0 
© [a а а, n 
АКЫЛ INE y 
ay 
0 0 k 
Ea nitas ay tj 
b, bs b, 
> > 
55. Тах b|is equal to 
> — -> -> 


(а) a? b?—(a. by 
Jo КӨЛ чертер 
(0) Ма: (аъ у 
arta 
(с) а ?—(a.b): 
ве | 


ЕТ» «ЕР ЕТЕР 


56. Тһе area of the Ба овлаш with 
sides formed by the vectors зі i+ 2j. + » and 


— > 


3i+ kis given by——units, 


(a) 2У 10 o 
(b) У 10 Пп 
(с) 5 o 
(d) 2V 5 [m] 


——— 
57. Let a, b, cbe the position vectors 
of A, B, C respectively. Then the area of 
triangle ABC is given by 
> > > — - - 
(@axb+bxet+exa 
> > > 
(b) (ахь). с 
> >: > > > 
(с) (ах5--5хс--сха) 
(d) None of the above 


E 


(B ETE еп: “ТЕТ 


> => > > 
58. Ifa x b — b x c0, then for any 
Scalar m, 
> => > 
(à) a --c — mb o 
ст та -> 
(ba-4b-mc o 
> >> > 
()b+c=ma D 
> > > > 
(d)a—b=m(c—b) : a 
59. The unit vector perpendicular to the 
> > > — -> . 
vectors i + j + сапа i — 2 k is given by 
— > > 
(а) --2i+3j—k o 
55 27 
дои ЦЗ k 
рант айл Ba 
УЫ, n 
(c) zal i +3] ) 
(d) None of the above | o 
> У > > > > 
60. If (a—b)x(atb}=2axb, 
n i 


"the 


(а) The area of the parallelogram whose 
> 


sides are formed by the vectors 2 a 


45 
and b 15 equal to the area of the 
parallelogram whose sides are formed 
by its diagonals 

(b) The area of the parallelogram whose 

Ly 


Sides are formed by the vectors a 
| 


ay 
and 2 b is equal to the area of the 
parallelogram whose sides are formed 


by its diagonals a 


(c) The area of the parallelogram whose 


sides are 
27 | 
and b respectively is equal to half . 
. the area of parallelogram whose 


тэ 
porne by the vectors a 


sides are formed by its diagonals g 
(d) All of above statements are true В 
> > > 
61. If a 4- b 4- c —0, then 
тэ, 1250 ұу (> 
axb=bxc=cxa. 
- This means that 
> > су 
(a) The vectors a , b , c are collinear a 
-> -> -> 
(b) The vectors a,b , саге coplanar ГЈ 
> > > 
(c) The vectors a , b , c are non-collinear n 
(d) At least two of the vectors must be 
non-zero Г] 
62. Which of the following ‘statements ' is 
correct ? ј 
->! -> -> -> 
If ax b=axXc, then 
> SS 
(а) а = 0 necessarily ІЗ 
2 -> -> à 
(b) b — c necessarily / Oo 
-> -> 
(c) It does not mean that = c always O 
(d) At least two of the above statements 
are correct > Г] 
> > > > > > > -> 
63. If a.b —a.candaxb-—axc 
then 
е > > 
(а) It is necessary that a = 0 | a 
=> > 
(b) It is necessary that a4 0 o 
Р > > ; 
(c) It is necessary that b = c Пп 
-> > 
(d) If а 52 0, it is necessary that b and. 
RR : 
c are equal n 
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64. Which one of the following is neither 
а scalar triple product nor а vector triple pro- 
р -> > -> 
duct of any three vectors а, b, с? 


(а) a. (5b . c) Oo 
> -> > 
(b a. (b x c) С 
(жая 7022 
(c) ах (b X c) Oo 
> > > 
(d) (ах b).c Пп 
—« -> -> 
65. a.(b X c) is equal to the 
(a) Area of the surface of all the faces 
of the parallelopiped formed by the 
> > > 
three vectors a, b, c [m] 
(b) Sum of the areas of two parallelo- 
grams whose sides are formed by 
> -> >> 
the vectors a, b and b, c respecti- 
vely 
(c) Volume of the parallelopiped formed 
> > -> 
by the vectors a, b, с o 
(d) Area of the surface of all the faces 
of trapezium whose base is the tri- 
angle formed by the vectors 
> > > 
a, b, с Oo 


“66. The volume of the parallelopiped 
whose sides are given by the vectors 


C UE 5. 
11 i, 2 апа 13 k 
respectively is given by 
(а) 0 а 
(b) 22 o 
(c) 26 Oo 
(d) 286 п 


` 67. Which of the following does not 
vanish for any non-zero vectors 


a, b, c? Oo 


> > > 
(à) a. (b. ха) 


(B b.(axc) o 
(c) c: Са xc) 
(a.c ха) o 


> > > 


68. If a,b,c are three non-zero and 


-2 ee 
coplanar vectors such that a .b —0 and 


[m {ш (5) (еј 


-> > 
69. If a and b are unit vectors, then 
-> > 
which of the following values of a.b 


is not 
possible ? 


[pec ape (aig 


-> Ез 


= 
70. Ifthe vectors i —2p j +34 k and 
> 


=> => 
7 8 
nee үл E Ў ean aR then locus 
(a) Circle 
(b) Ellipse 
(c) Hyperbola 


(d) Straight line not 


assing th 
the origin Ы Бона 


71. 


-> -> - 
i +4p j +2q k are 
(a) Orthogonal 'if р-4 
OVS 
(c) „ор 
(d) Never orthogonal 


-> -> -> 
The vectors i --2р Ј +44 К and 
-> 


if p=—q 


пппа 


ue — — -> -> 
72. Letpi +37 +4k and Vqi+5kbe 
any two vectors where p, q are any non-nega- 
tive scalars. If( p,q) is a pair of values for 


which /,—/, where /,;/, are е lengths of the 
given vectors then 


(a) The pair (p, q) is unique B» 

(b) There can be infinitely many such 
pairs 

(c) 4 no such pair o 

(d) None of the above statements is 
correct 


73. In О. 72, locus of (p,q) is given by 
а/ап 


(a) Circle o 
(b) Ellipse o 
(c) Straight line passing through origin O 
(d) Parabola Oo 


> > 

74. If a and b are any two vectors, then 
> > 
la.b]|is 

(a) Greater than or equal to ab 

(b) Less than or equal to ab 

(c) Less than a+b 

(а) Either greater than ab or less than 

a 


ооо 


-> > А 
1757 тер а and p be any two vectors. Then 


the 192108 а Mec 5 xa Di is perpendicular to 


(да а 0 
(b) Е Oo 
— > 
(c) Both a and b Г] 
eu -> 
o 


(d) Neither a nor b 
ааа 
76. Тһеуесіога x(b x a) is coplanar 
with 
СЕ 
(a) а only 
--2 2 
(b) b only ї 1 
> -> 
(c) Both a and b, 
-> -> 
(4) шпа") а aor b 


> > > 
77, ENS CE e ДАЛ PIE 
(a) ipo фа п 


> > 


(у Омун ole апа РА С Oo 


аў Е; ые а) 
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-> -> 
(c) It either а gad с are collinear or ГЈ 
> > 
b laand c c both 
(d) .Never - а) 
=> > 
78. Ifa a £d i IE Tak 
-> 
Ж =b, i Be te 
— — — -> 
c =c, i ej tek 
а da а 


[21 в Св" 


then a . b хе is equal to + 
(а) 2 D 
(D $^ El 
(c) —^ 5 
(d) A LH 


79. a.(bxXc)isa 
-> > - х 
(а) Vector 1 to both а and (bxc) П 
— -> 
(b) Vector | to both b andc but 
ма Я 


parallel to a Пп 

5 
(c) Vector Lto а ‘ Oo 
(d) Dono of the above Тіп! 


> >>> 
80. led a. bx c=[a b c] 
Which ofthe following statements is cor- 


rect ? Га 5 c]is same ав as 

ко 

(а) [a c b] a 
>>> 

(b) [с'а 51 [m] 

(c) [5 а c] Oo 
> > > 

(4) Гс 5 a] [m] 

- > 


81. Let а, b, с be any three non-copla- 
nar vectors. Let 


-> -> -> -> 
X —x,a Зако "e c 
-> -> 

ye 7444) a +y 5 Bane 
> 


2-а % +2, n i 54 c and 


5 
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21 Za Zs 


. Then 


>>> >>> 


«(LX Y Z]la b с]= Л а 
> > > >> > 
(6) ІХ Y Z]=Ala b c] o 
>> > -> ->-> 
(c) [X Y Zi-A'[a b c] Г] 
> > > iex сат 
@ LX ду la b c] m 
> > > 
82. For апу vectors a, b,c 
> >> ә ә -> 
р Іа--5,5-Ес,е--а| 
із equal to у 
> > > 
Olai 5, JA o 
(b) 202,5, e] o 
э > > 
(с) 3[a,b,c], e 
= > -> 
(d) 4 [а, 6, c] i o 


> > > 
83. If a,b, care any three non-coplanar 
> > > > => > 
vectors, then a X b, b x cand c x a 
(а) Are coplanar Ba 
(b) Are non-coplanar yin 


(c) Are either coplanar or non-coplanar [7] procal ic 


> > > 
(d) Are coplanar only when a, b,c 
are mutually orthogonal ' 
> — > 
84. (ах b)x c разец, 
> > > 


Od 25-0. са o 
O a. Буа—(а. "oy a 
СУ > > 3 
9 (5.c)a (В.с) E 
(d) None of the above o 
-> -> > > 
85. |axb|=|a.b| only if 
ideas I 
(а) alb : РАДА ті) 
-- -> 3 i 
(b) a Lb \ o 


EU 

(c) а and b are inclined at an angle of 
135* 
aes rhe 


(d) a and b are inclined at an angle of 
45* 


> > > 
86. Let a,b, c be the position vectors of 


three points А, ВС respectively. Then the 
volume of the tetrahedron OABC is given by 


(a) 4a b c] D 
ifa Б c] D 
‘ale bel. D 
фаќа b c] D 


— — 
87. If a and P are any two vectors. Then 
> > > > 


solution of the equation r x b — a x b is 


given by 

> > А 

(а) 7 = а а 
> — zs 

(b) r—a -h à b where > is mans scalar [1] 
Ie 

(бу P= SER a å 

(d) None of the above [m] 


, 


“(од a.a —a.a 


> > 

ы Тоа 5 
88. Тһе vector TR із Vector reci- 
[a b c] 


ауа 
> > > 
(a, b c] 


-> -> 


(с) [a b LEM CP xe) 
(d) Either orc 


[nies mme 


y 
89. It a а" is a vector reciprocal to а, then 


which one is correct ? 


(яш Se) 


(d) None of the above — 
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90. The vector equation of a line passing 
Біз 


through the given point with position vector a 
— 


and parallel to given vector 5 is given by 
-> 


-> m 
(a)r=a+tb 
-> -> -> 
г r=bĦ4ta 
— -> 
(с) SORT Spo tb 
> > -> 
(4)ғ-а- гр 
where ¢ and s аге scalars Р o 


91. Lett Бе any scalar. Then the vector 


equation of a straight line passing through two 
-> 


points whose posiifon vectors аге given bya 
> > 


d У > 
and b respectively, is given byr = ла + # b 
where 

(а) >, p are any scalars o 

(b) A, шаге scalars such that A-+u=1 o 

(c) A, ware scalars such that »tu-0 O 

(d) 2, ш are scalars such that A= Bo 

92. Which one of the following statements 
is incorrect ? 

The PU of the plane passing through 


the pu а and parallel, to the non- 
> 25 
null vectors b and с is 
Ly C ROUX x , 
(ӘЛІ; “ШИК, c] o 
=> 


Gite Lip aru where à and ш 
are any scalars o 
(c) Same as equation of the plane con- 


taining the two lines 
ue > ка > 


> => 
r=a+r6andr=a+ He (m) 
(4) At least one of the above statements 
is incorrect 


93. The equation of the plane passing 


-> + 
through а and 5 and parallel to a non-null 
> t 
vector c is given by 
>> >> > > > 


(Ir b—a а= [a b c] o 


) 


> >> > 


(b [r—a,b,c]=0 TH 
(c) Both of the above Е] 
i None of the above Lj 

4. The equation of the plane passing 


through the point 4, whose position vector is 
-> -> -> 

i4-j-- К ‚апа parallel to the vectors 7 Тапа 
=> -> 


()r.(ititk)=1 

(d) None of the above 

95. The equation of the plane passing 
through three points A, B, C with position 


э >> ->-> -> 
vectorsitj,j+k,k a 115 
> —— > -> 
(ағ. CU) 0 
> > > > 
(b r:(i+j+tk)=!l 
— 


> > > 


S 

A 

І 
80.0 0 


о в-ва 


© т. (2+7) =2 
> > > 
@r.G+itk)=3 a 


20 

96. The'plane r.a = k, 2125 а is апу 
vector and K is any scalar, passes. through the 
point whose position vector is 


@ 2 ` o 
.a.a 5 
> > 
аа а D 
a 
k 
oss а 
а.а 
k 
(ауға o 
a 


97. me ensal solution of the equation 
-> 


ғ. ek is given by r — 1 
(a) IE where k is any scalar o 


a 
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ELS > -> E 
iE x vnd Md (c) а + t b where г is any scalar imi 
ДРСКО рса x с (d) None of the above m 
Rc аа > > > — -> 
where k, f, p аге any scalars o 99. Ifr x b — a where a and b are any 
А — — 
k у; 4 vectors such that a and b are perpendicular, 
(е) — 1 zR 
аз then r — 
(d) None of the above oO 2 
I > > — -> > a 
98. If r x b = a x b where a and b are’ (0) ыс B 
tN b 
any vectors, then r = 2 a E 
(a) "i в (5) сека Xb where y isany scalar D 
ME NES b.b | 
axb — , 
OS a (c) O о 
b \ (d) None of the above Г] 
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| I 


Mechanics 
{ 1. Laws of motion were first discovered in from rest or from uniform motion 
600 by in a straight line in the direction in 
ONEN On g which it is acting [ri] 
(b) Galileo T] . 6. The resultant velocity obtained Бу add- 
(c) Archemides rj mg two velocities 30 km/hour towards north 
(4) None ofthe above n and 50 km/hour towards south-east is equal to 
а) 80 km/h 
Б 2. т Which оле of the following is not а e 20 RE 5 
огсе ? A у 
: (c) 36 km/hour [ш] 
ег a (d) None of the above а 
raction 
Коле Nest atom Б 7. The resultant of two forces 
(Grenson D (a) Always exists oO 
3 (b) Exists only when they are parallel © 
- Force has (c) Exists only when they аге perpendi- 
(a) Magnitude only 7] cular ў o 
(b). Direction only х B» (d) Exists only when they are concurrent fo 
(c) Magnitude and direction both o 8. Iftwo forces acting at a point are in 
(d) Direction but тау or may not have equilibrium, then the condition that they are 
magnitude г] equal and opposite is 
} i (a) Necessary and sufficient both Пп 
4. Ifa body of certain mass is taken fi i 
the earth to ШЕШ Ben à X in i e Rese АЦА ПО ie а 
(а) Its mass will remain the same оп (0 Вало put о ОЗУДА a 
earth as well as on the moon Tene (d) Neither necessary nor sufficient Г] 
(b) Its mass оп the moon will be one- 
ош беа гу af lette Deren ere doe А 
(c) Its mass on the moon will be one- reversed, the resultant is turned through a 
third of that on the earth . DJ right angle. Which one of the following state- 
(d) None of the above statements is ments is correct ? 
correct a (а) Forces must be equal in magnitude 
БЧК КЕ is dete d as but opposite in direction 
; b) Forces must be different i Іс 
(а) The rate of change of momentum of (9 tude 7 EN е a 
the body a (c) Forces must be equal in magnitude [Г] 


(b) The product of mass and accelera- 
tion of a body 

(c) Ап entity proportional to the accele- 
ration of a body 

(d) Ап entity which either changes or 
tends to change the state of the body 


(d) The angle between the forces must 
be greater than 90? and less than 
180 


а 


10. Which one of the followin e 
Mastery 5 statements 
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(а) Two соШпеат forces acting on a 
rigid body are never 1n equilibrium O 
(b) Two non-collinear forces: acting on 
a rigid body can never be in equili- 
brium 
(c) Two non-collinear forces acting on 
arigid body are in equilibrium if 
they are of same magnitude ` o 
(d) Two non-collinear forces acting on 
a rigid body are not necessarily in 
equilibrium 
11. Two forces mF,--nF, and nF,—mF; 
are acting at a point inclined at an angle « to 
each other and their resultant is 
VUEN NFEE FP) 
Then « is equal to 
(а) т/2 
(0) 0. d 
(сут 
(d) None of the above 
12. Two forces F, and F, are acting at a 
point ‘and are inclined to each other at an 
angle of 120°. If their resultant makes an 
angle СО? with the direction of F,, then 


o0o00 


(а) F,—4 3 Fe. o 
(b) F, =F, а] 
СО) РА О, tj 
(d) ЕСЕ o 


_ 18. The resultant of two forces F, and Е, 
is Кү. If the direction of F, is reversed, the 
resultant becomes R,. Then 


2 


(a) Fk FA 20 Ку) bip 
(b) R,—R, (m) 
(c) Кук, : D 
(d) 2(F,*-- FP) - Ry? + Re? Jg. 
"14. If three forces acting оп a rigid body 

are in equilibrium, then they must Бе 

(a) Concurrent ; ^ [m] 
(b) Parallel o 
i (e) Coplanar or concurrent B 


(d) Coplanar and concurrent (or 
_ parallel) ' D 


15. Who among the following mathemati- 
cians proved that “Three forces acting ata 
' point are in equilibrium iff each of them is 
proporticnal to the sine of the angle between 
the other two" ? 


(а) Lagrange 
(b) Lami 

(c) Newton 
(d) Hooke 


16. Ifthethree forces acting at a point 
(as shown in the figure) йге in equilibrium, then 


спа 


200к93 


100 kgs 


i 


(a) «—--tan-1 2 and F— 1004/5 kgs [m] 


(b) «=tan-! 2 and F=100 V3 kgs Mes] 
(с) «=tan- } and F=100 kgs o 
(4) «—tan-! 4 and F=300 kgs B 


17. For the equilibrium of a number of 


forces the condition, that the forces are repre- - 


sented both in magnitude and direction by the 
sides of a polygon taken in order, is 


(a) Only necessary o 
(b): Only sufficient қ Oo 
(c) Both necessary and sufficient o 
(d) Neither necessary nor sufficient o 


18. Let X, Y, Z be the sum of the compo- 
nents of n forces Е,, Fy, ...... ‚ Fn acting at a 
point, in three mutually perpendicular direc- 
tions. Then the forces are in equilibrium if 


(а) ¥=Y=Z=0 | п 
(b) X+¥+Z=0 o 
(0): Y— 7, г a 


(4) X+Y=0, Y+Z=0andZ+x¥=0 D 


19. Let X, Y, Z be the sum of the. compo- 
nents of n forces Қ, Fy ...... ‚ Fn acting at a 
pointin three mutually perpendicular direc- 
tions. Let R be the magnitude of their resul- 
tant. Then R= 


(a) VX YZ oO 

(©) 442 a 
X 2) 

(c) TII T 

(d) None of the above ў o 


20. Forthesystem of m coplanar forces 
acting at a point, to be in equilibrium, the 


condition that the resultant of any (n—1) of ` 


them is equal to the remaining force in magni- 
tude as well as direction, is 


(a) Both necessary and sufficient G 
(6) Neither necessary nor sufficient Г] 
Че) Necessary but not sufficient o 
(d) Sufficient but not necessary o 


21. For the system of n coplanar and 
parallel forces to be in equilibrium, the condi- 
tion that the algebraic sum of their magnitudes 
is zero, is 


(a) Necessary but not sufficient o 
(b) Neither necessary nor sufficient oO 
(c) Both necessary and sufficient o 
(d) Sufficient but not necessary o 


.„ Fa be Шел coplanar 


табаа К 


forces acting at a point and let А be the resul- . 


tant of Fy, Fs, ..., Fn. If the forces Fy, Fy ..:, Fn 
are in equilibrium, then F, and R are 
(a) Same in magnitude and direction 
both 
(6) Same in magnitude but opposite in 
direction 
(c) Perpendicular to each other Іш) 
(d) Different in magnitude and direction ГІ 
23. Ifa force Fis resolved into two com- 
ponents P and Q making angles о and 0 res- 
pectively with it, then 
(а) P=sin («4 8) . F соз « 


Q=sin («--0). F cos 6 а 
Езіпе бо Ев. 

(b) Pom Gc B)? O= Sin (2-8) a 
Fsin® 2. РЕА 

(с) P= Sn (F8) О sin (0 B) e 

oOo 


(d) P=F cos о, Q=F cos! 

7 24. Suppose three forces F,, №, and Ку 

are acting along the sides BC, AC and В4 of 

an equilateral triangle ABC. The resultant of 

these forces is parallel to F, and passes through 
the centroid. Then 


(a) FECE; d 
(b) Б„=Р,=2Р, m| 
(с) Б/Е Е,-25 o 

m] 


(d) БЕЗ 
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. 25. Moment'of a force Fabouta point 
isa 


(a) Signed number EJ 
(b) Positive namber g 
(c) Negative number E 
(d) Vector quantity г 


26. Suppose three forces F,, F, and F, act 
along the sides BC. СА and AB of a triangle 
ABC respectively. If their resultant passes 
through the incentre of the triangle, then 


(а) ЕБЕ, П 
(b) Р, cos A+F, cos В--Е, cos C=0 um 
(c) Ft EHEZ o 
(d) F,+ F.+-F,=0 [е 


27. Suppose three forces F,, Fy, F, act 
along the sides BC, СА and AB of a triangle 
ABC respectively. If their resultant. passes 
through the orthocentre of the triangle, then 


(а) Е, sin A+F, sin B4- F, sin C=O o 
(b) «F, cos A+F, cos B+ F, cos C=0 g 
(е) Fi FE F,-0 Е ti 
(d) Е, sec A+F, sec В--Е, sec C=0 Ll 


28. If the three forces А, F, and F, act 


Г]. along the sides ВС, CA and AB respectively 


of a triangle ABC and if their resultant passes 
through the circumcentre of the triangle, then 


(a) Fid-F-EF,—0 (tal 
(b) F,-E2 FE 3E 0 Г] 
(c) А cos А--Ғ, cos B+-F, cos C=0 Qo 
(d) Е, sec A+Fy sec B+F, вес C—0 ` 0 


29. ` If the three forces F,, F, and Fy act 
aleng the bisectors of the angles A, B, C of a 
triangle ABC and if they are in equilibrium, 
then they are in the ratio of 


E i 


(a) cos A : cos B : cos C 

(b) sin A: sin B : sin C G 
(с) sin 4/2 : sin B/2 : sin C/2 t 
(d) cos 4/2: cos B/2 : cos C/2 a 


30. Ifthe resultant of two forces терге- 
sented by the sides 48, АС of a triangle ABC 
pass through the circumcentre of the triangle, 
then 

(a) Either АВ-- АС ог ; 4-90? 

(b) 4B—AC 


t 
m] 


А, 
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(с) ZA=90° f ІІ 
(d) АВ- АС and / А--90 o 
31. Newton's first law states “Every body 


continues in its state of — —-— except in so far 
as it is compelled by impressed forces to change 
that state 


(a) Rest tJ 

(b) Uniform motion in a straight line O 

(c) Motion in a straight line (a) 

(d) Rest or uniform motion in a straight 
line 

32. If Р, у, тапа f denote the impressed 


force, velecity, mass and acceleration respec- 
tively, then according to Newton's second law 
of motion 


(a) P=mf Р а 
(b) P—k es k being constant rj 
(c) Р-Кт/ Г] 
(d) f=kmP Oo 


_ 33. Let P bea particle of mass т and let 
F denote the resultant force on P and f be the 
acceleration, then .according to Newton’s 


Second law of motion 
I 


(a) F= mf m) 
(b) f=mF -0 
(c) F=- mf o 
(d) F=mgf o 
34. Let two particles of masses n and т, 


be at a distance r from each other. It the 
* mutual force of attraction is F, then by law of 
gravitation 


(yl gon ) o 
() Fa TU a 
(ә ЕС ти m 
(4) Fa TM o 
35. A рагсее Р is moving in а line with 


a velocity varying as the nth power (л > 1) of 
its distance from a fixed point O to which it is 
approaching. If T is the time taken by the 
particle to reach the point O, then 


(а) T — со 
(b) T < со 
(c) T increases as n increases 
(d) T increases as n decreases 


Га SoHE 


36. Let the displacement of a particle 
moving in a straight line be given by 3tv. Then 
the acceleration is 


(a) Zero E 
(b) Constant , tJ 
(c) Inversely proportional to t im 
(d) Inversely proportional to 12 0 


37. Ifa body is falling freely under gravity, 
then the acceleration 


(a) Is zero , О 
(Б) Is uniform 
(c) Varies as the square of the distance 


travelled 
(d) Varies as the inverse of. the distance 
travelled D 


38. Leta particle be moving in a line with 
a constant acceleration f. If x, and x, are the 


distances travelled іп times 1 and f, respec- 
tively, then 


(m) 
П 
0 


[m] 


1 vertically upwards 
у и and if there is a target at 


‚ 39. A rocket is fired v 
with а velocit 
height Л, then 

(a) The rocket reaches the target only if 
и > V2gh , 

(5b) The rocket reaches (һе target only if 
“> Ме 

(c) The rocket reaches the target only if 

и>22 у gh. 
(d) The rocket will 
target 


tl 


o 


Г] 


пеуег геасһ {һе 


40. A rocket is fired v 
with a velocity which exceeds 
the height of a target. 
instants at which the rocke 
then 


ertically upwards 
V 2gh. where h is 
If t; and t, are the 
t reaches the target, 
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i nce TES e op 
(c) tbt D (0) EDU complete oscillations 
(d) f bm o (с): 25 where T is а period of oscil- 
5 lation m 


41. A particle moving along a parabola 
y=ax? in such a way that its x-component of 
velocity is constant. If y is the acceleration 
in y-direction, then 

(a) y cx: 

(b) у =0 

(c) у ох 


(d) y is constant 

42. А particle is moving in а straight line 
with uniform acceleration f arid initial velocity 
и. Let xs be the distance travelled in the nth 
second. Then 


tl] tutu 


(а) x, uti fn tan ТОН [m] 
(b) xn=u+h f (2n—1) o 
(e) xn unt 5 o 
(d) x, cannot be determined o 


43. The simple harmonic motion of the 
particle is governed Бу the:equation 
ах и 
dni , 


where xis the distance of the particle from 
* — some fixed point. Then 


(а) » is always positive 


(b) џ is always negative о 
(с) » may be positive or negative o 
(d) None of the above o 


44. A particle executes S.H.M. between 
the points A and B. Let'O be the fixed point. 
Then the period of oscillation is defined as 

(а) Time taken by the particle from A 

to B 

(b) Time taken by the "particle from A 

to Band back 

(c) Square of the time taken by the 

particle from 4 to B ( 


(4) Мапи 


ЁТЕ enn |с 


ON EARN D 


46. A particle of mass т executes S.H.M. 
between 4 and B. Let О be the middle point 
of AB and AB=2d. Then amplitude is 


(а) v2d o 
(b) ма - (m 
(c) d Г] 
(d) A vector quantity g 


47. Leta particle be in S.H.M. between A 
and B and О be the fixed middle point. Then 
as the particle moves beyond O, 


(а) Velocity and acceleration. both in- 
crease 

(6) Velocity and acceleration both de- 
crease 

(c) Velocity increases but acceleration 
decreases- 

(d) Velocity decreases but acceleration 
increases 


[js] 


o 


48. The S.H.M. ofa particle is governed 
by the equation 
d'x 
ТЮЛД АС 


the solution of which is given by 
x=A cos (Ми t+a). 
Then the argument is the angle 
(а) Миг 
(b) = 
(с) Уні-га 
(d) None of the above 


0000 


49. In Q. 48, Epoch is the quantity 
(a) A ч 
(b) Vet 


` 


' 
j 


; 


(MM zero 
= (b) Transversal component of accelera- 


(c) t ; o 
(d) « Пп 
50. Which of the following displacements 


x of a particle moving in a straight line always 
describes a S.H.M. at any time 1? 
(а) x=A cot at+B sin Bt ; where A, В, 
о, B аге any real numbers 
(b) х= А cos 21--В sin ог 
(с) x=A cosh at4- B sinh «t 
(d) None of the above 


5]. S.H.M. is 

(a) Always periodic 

(b) Never periodic 

(c) Periodic only when its centre of 
oscillation is at the origin 


(d) Periodic only when its amplitude is 
less than one Oo 


[ДЕЕР 


п пп 


52. А particle is moving in such а way 
that its radial and transverse velocities are 


always proportional to each other. Then the 
path of the particle is given by a/an 
(a) Parabola o 
(b) Ellipse S EJ 
(c) Circle Г] 
(4) Equiangular spiral Oo 


53. Let P bea given particle whose radial 
and transversal velocities as well as accelera- 
tions are both proportional, If r is the radial 
distance, then velocity A 


(a) œ r? П 
(b) œ log r tJ 
(c) « some power of radius vector Пп 
(а) None of the above Oo 


54. А particle moves along the path of the 
curve r=ae®. Then the angular velocity is 
constant if | 

(а) Radial component of acceleration is 


A 


tion is zero 

(c) Transyersal component of accelera- 
tion is proportional to r 

(d) Any one of the above holds 


ЕНЕР“ ЖЕ 


255. The path of a projectile in yacuum is 
a/an 


(a) Parabola 

(5) Semi-circle 

(c) Arc of the ellipse with. semi-major 
axis vertical У 

(d) None of the above 


56. А particle of mass m is thrown in the 
vacuum with velocity и and angle of projection 
а. Then the position of the particle at any 
point z is given Бу 


(а) х--и cos e.t, у-и sin «.t Li 
(b) х--и cos «— gt, y=u sin «gt Пп 
(с) x=u cos c.t, y=u sin «.f—1gt? (m) 
(d) None of the above mul 


. 57. The maximum height to which a pro- 
jectile goes when thrown with initial velocity и 
at an angle а,715 given by ј 


(Quee ues о 
(5) тет ® а 
(c) Lm D 
«RT ME 


58. Let Ig and T be the time taken by 
a projectile upto the highest point and the 
time of flight respectively. Then 


(a) Tu —2T]3 5 o 
(b) Тн--%Т n 
(c) T=u sin «Tp o 
(d) TH=2T i ; o 


59. Ifa particle is projected with a velo- 
city и at an angle а, then which of the follow- 
ing statements is incorrect ? 


(a) If «=45°, range is maximum Пп 
(b) If 2=45°, range is minimum 
(c) If 2—45^, (һе time to the highest 
. 5 и 

point 5 Еу? o 

(d) If a=45°, the range is maximum 
Й 4 u- 

and is given by 2e | D 

60. Lettwo particles 4 and B be projec- 
ted from a point in the same plane at the same 
time. Then the curve described by B relative 
to A is 


OO по 


(a) Always a parabola m 
(c) Always a circle D 
(c) Always a straight line о 
(d) None of the above о 


61. A number of particles are projected 
from the same point O with the same velocity 
иіп different directions in the same vertical 


plane. At anytime f, the particles lie on a 
(a) Circle with centre at O O 
(b) Parabola о 
(c) Straight line О 
(d) Circle with centre ut Qa 
Іп О. 62—69, let r(r, 6) be the position 


vector of a particle at time t. 


62. The velocity of a particle is given by 
(а) r [m] 
буг QO 
€) Ir] a 
-> 
r 
(СО) от o 
63. Ifr=1, then velocity of the particle 
(a) Is zero 


p» 
—> 
(b) Is parallel to r o 
(c) Is perpendicular to r D 
(d) Is of magnitude one o 


64. The magnitude of the angular velo- 
city of the line joining the origin to the parti- 
cle is given by 


(a) rÅ ) o 
(98 ; o 
o£ D 
(d) r$ [m] 


65. Lety be the velocity of a particle at 
time 1, then the angular velocity of the line 
joining the origin to the particle is given by 

| 


(а) -: о 


ix 
v 
r 

>> қ 
y.r 


(0) 


- м 3 
177 
ГА 
-> -> қ 
а 1 
(су 27 g 
е Há 
@— o қ 


66. Тһе radial acceleration of the particle 
is given by 4 


(a) r 


(b) rà ы Ж 
(с) ЖЕСЕ Г] | 
(а) 'r —r62 Li 


67. The transverse acceleration of the 
particle is given by 


(a) r6+2r6 

(b) r6-+r6 

(c) 2ró—rB | 

(d) None of the above 


" 

68. The magnitude of the angular accele- $ 
ration of the line joining the origin to thel Ё. 
particle is given by ppt 


1 


On 


> 
„ЫЛЕ ГЕ ЗЕ) 


(o) à m 
(9700 ' [E 
(c) гё B 
(а) rö B e 


69. Тһе magnitude of the velocity of the 
particle is given by 


(а) | r+ré | 

irl 10 | 

(с) М.б 

(4) Үрей) 

70. If a particle moves along a circle 
r=2a сов 0 such that its acceleration toward 


the origin is always zero, then the цал rS 
acceleration of the particle varies as : 


(a) cosec 0 : ^ 
(b) sin 6 m 5. 
(c) cos 0 a % 
(d) cosec? t а М 


71. Ifa particle moves along a spiral with ~~ 
a constant speed, then 
L 


178 т 
Y! Ж 1 > 
(а) The transverse velocity of the parti- 74. А particle is movin id 
і : : ; io r g along a cyclo! 
ur cle varies as the radial distance C] s=4asin 9 insuch a way that Ehe. rate О 
(b) Only the transverse velocity of the change of its direction is constant then the 
particle is constant pj acceleration of the particle is à 
; (c) Both. the radial and the transverse 
velocities of the particle are constant o С) Of constant magnitude D 
(d) Only the radial velocity of the parti- (b) In a fixed direction o 
‚ ele is constant o (c) Constant both in magnitude and 
272. If a particle is moving along the curve direction o 
. pae? such that the angular velocity of the (d) Neither constant i i 
- jine joining the origin to the particle 15 cons- in direction Мни spagaitude: лох 
tant, then the radial acceleration of the parti- 
cle 75. Ifthe radial and transverse velocities 


fa ticl i i 
ан, n 9 particle at the point (ғ, 0) be res ectively 
= ar and н0 where A, м are constants, then the 


(b) Is non-zero i 
radial and transyerse accelerations are 


(c) Varies as r ; oO 
(d) Varies as r? a (а) 7. and y. respectively a 
13. Тһе radial and transverse velocities of b) A2r-— p? “(ы ш 
'aparticle are non-zero constants, then the Ош hi r Ud ( м.) геѕ- и 
7 © path of the particle is a/an pectively g: 
- (a) Spiral П c) Mrd 62 n 
Ж. O Circle E (с) Arty? | and yo (oat res - 
v (с) Cardioid pectively g 
| (d) ЕШірве ag (d) None of the above g 
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